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A N A L Y T I C A L  D A T A  P A C K A G E  for MSE Technology A p p l i c a t i o n s ,  I n c .  

H05VI0.D 
HOW 1 1 .D 
H05V 14.D 

Data Reporting Package: 0307031 

030703 I-OIADLI ATV-2 
0307031-01ADLZ ATV- 1 
030703 1-07ADLL M W - I  

CASE NAlUL4TIVE 

H05V18.D 030703 1-OSADLMSD 

Fraction: f Volatiles I M e t  hod: 1 SW846-503Y5260B 

MW-ZMSD 

Sample Cross Reference Table: 

File Lab ID Client ID 
HO I SVO4.D W648-2781 SBLKOI 
HOI SV0S.D W648-275 I SBLKOCOl 

I 

I File 1 Lab ID 1 Client ID I 

HOlSVO6.D 
HO 1 SV07.D 
HOI SV08.D 
Hi31 SVO9.D 

I HOSV03.D I AEO 1 I VBLKOB I 

030703 I45A ATS 
030703 I-06A ATS-D 

ATS-DMS 030703 1 -06AMS 
030703 1-D6AMSD ATS-DMSD 

I H05V04.D I S3929 I VBLKOCO8 I 

I HMSV04.D I ATS-DDL 030703 I-06ADL 

I WOSVl5.D I 030703 I-O8ADL I I M w - 2  I 
I KOSV16.D 1 S659-07BI 1 VBLKO9 I 

1. 

2. 

3. 

4. 

5. 

6.  

7. 

The samples were “liquid”, but were treated as a solid. The 14-day holding time for this fraction was met. 

The samples were extracted as a liquid except that they were aliquoted by mass rather than volume. This allows the 
units to be expressed on a per kg basis; consistent with the statement ofwork reporting units. Results are reported on a 
“wet weight” basis. 

At the time of sample receipt, it was not clear that each ample  had a duplicate bottle. Therefore the laboratory 
analyzed each bottle received. 

All surrogate recoveries were acceptable. 

All MS/MSD recoveries were acceptable. 

Because of the wide range of expected concentrations, surrogates and matrix spikes were added immediately prior to 
purging per Method5035 Section 6.1.3.5. 

The nominal reporting limit (RL) is 2000 uglKg. 

Fraction: 1 SemivolatiIes I Method: I SW846-3510Ci827OC 

I H04SV03.D I 030703 I-OSADL I ATSDL I 
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ANALYTICAL DATA P A C K A G E  for MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0307031 

File Lab ID 
HOlHPO4.d W648-26B 1 
HOIHPO5.d W648-26S1 
HOIHP06.d 030703 I-03A 

HOl HP07.d 030703 1 -04A 

HOlHW8.d 030703 1 -04AMS 
HOIHP09.d 030703 1-MAMSD 

Analvtical Comments 

Client ID 
PBLK38 
LCS38 
ATP-D 

ATP 
ATPMS 

ATPMSD 

8. 

9. 

IO. 

1 1 .  

12. 

13. 

The samples were “liquid”, but were treated as a solid for holding time purposes. The 14-day holding time for this 
fraction was met. 

The samples were extracted as a liquid except that they were aliquoted by m s  rather than volume. This allows the 
units to be expressed on a per kg basis; consistent with the statement of work reporting units. Results are reported on a 
‘bet weight” basis. 

At the time of sample receipt, it was not clear that each sample had a duplicate bottle. Therefore the lahoratory 
analyzed each boule received. 

All recoveries ofphenol-d5 from the sample matrIx were low. One 2-fluorophmol recovery was also low. These 
surrogates are both volatile and acidic and as such are not chemically similar to bis(2-ethylhexyl)phrhalate. At1 
terphenyl-d,, recoveries from the sample matrix were also low. This may be significant since terphenyl-d14 hears 
somewhat more chemical similarity to bis(2-ethylhexy1)phthalate. All surrogate recoveries from the blank and LCS 
were acceptable. All other surrogate recoveries were acceptable. 

AI1 MSMSD recoveries were acceptable. A bis(2-ethylhexy1)phthalate spiking standwd is not routinely used in the 
laboratory. The samples were spiked with the labomtoy’s normal CLP spiking solution. The compound list for the 
report was modified to include I ,2,4-trichlorobenzene to measure the spike recovery for this matrix. 

The nominal reparting limit (RL) is 5003 ug/Kg 

Fraction: 1 PCB Method: I SW846-3510C/8082 
Sample Cross Reference Table: 

I 

Analytical Comments 

14. The sampfes were “liquid“, but were treated as a solid far holding time purposes. The 14-day holding lime for this 
fraction was met. 

15. The samples were extracted as a liquid except that they were aliquoted by mass mther than volume. This allows the 

. .. .. ”yetweight” basis. 

i 6  At the time ofsample receipt, it was not clear that each sample had a duplicate bottle. Therefore the laboratory 

unik to be expressed on a per kg basis; consistent with the statement of work reporting units. Results are reported on a 

analyzed each bade received. 

17. Dedlorobiphenyl  recoveries were low from sample ATP-D on both columns. The tetrachloro-m-xylene recovery 
was low from PBLK38 on column 1 only. All other surrogate recoveries were acceptable. 

18. All MS/MSD recoveries were acceptable 

19. The nominal reporting limit (RL) is 1000 ug/Kg. 
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A N A L Y T I C A L  D A T A  PACKAGE for MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0307031 

List of data quaIifiers and definitious (some qualifiers may not be required for this report): 
“El” - Analyte present in the blank. 
“ D  - Sample reanalyzed at a higher dilution. 
“ E  - Concentration exceeded the upper limit of calibration. 
“s‘- h a l v e  detected, but less than the quantitation limit. 
“N” - Presumptive evidence of a compound based on a library search. 
”P” - Greater than 25% difference for detected concentrations from the 2 column method. 
“U” - Analyte not detected. The quantitation limit is reported. 

Unless otherwise stated, all results are on a “wet weight basis” 
Unless already provided in this report, a statement ofihe estimated uncertainty of the results is available. For all items 
other than the conditions delailed above, these test results m e t  BWXT-NEW‘ interpretation ofall requirements of 
NELAC. 
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A N A L Y T I C A L  D A T A  P A C K A G E  for MSE Technology A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0307031 

FOW 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 
I ATV-1 I 

Lab Name: BWXT SERVICES - NELS Contract; I 1 

Lab Code: Case No.: SAS NO. I SDG NO.: 0307031 

Matrix: (soil/water) WATER Lab Sample ID: 0307031-01ADL2 

Sample wt/vol: 2.5 (g/mLl G Lab F i l e  I D :  H05Vll 

Level: (low/rnedl MED Date  Received: 

% Moleture: n o t  dec. Date Analyzed: 0 8 / 0 5 / 0 3  

GC Column: R T X - W S  I D :  0.53 (mm) D i l u t i o n  Factor: 1 . 0  

Soil Extract Volume: 5 (m1) Soil A l i q u o t  Volume: lOO(UL) 

CONCENTRATION U N I T S :  
CAS NO. COM POUN 0 (ug/L or ug/Kg) WG/KG Q 

1 I I I 
I 71-55-6---------1,1,l-trichloroethane I 40815 1 
I 79-01-6---------trichlo~oethene I 36615 1 
I 127-18-4-------- tetrachloroerhene I 9251 J 1 

FORM I WOA 
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ANALYTICAL D A T A  PACKAGE for MSE Techno logy  Appl icat ions ,  I n c .  
Data Reporting Package: 0307031 

FORM 1 C L I E N T  SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I t 
I ATV-2 I 

Lab Name: BWXT SERVICES - NELS C o n t r a c t :  I I 

Lab Code: Case NO. : SAS No. : SDG No.: 0307031 

Matrix: (soil/water) WATER Lab Sample ID: 0307031-02ADL1 

Sample wtlvol: 2 . 5  Ig/mLl G Lab File I D :  HOSVLO 

Level: (low/med) MED Date Received: 

I Moisture: no t  dec. Date  Analyzed: 08/05/03 

GC Column: RTX-VMS I D :  0 . 5 3  (mm) D i l u t i o n  Factor: 1.0 

Soil Extract Volume: 5 (m1) Soil Aliquot Volume: lOO(ULL 

CONCENTRATION UNITS:  
CAS NO. COMPOUND (uglL or ug/Kg) UG/RG Q 

I I I 
71-55-6---------1,1.l-trichloroethane I 5101.T I 
79-01-6---------trichloroethene I 49315 I 
127-18-4-------- te t rachloroe thene I 12701J 1 

I 1- I 

FORM I VOA 
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  MSE Technology  A p p l i c a t i o n s ,  Inc .  
Data Reporting Package: 0307031 

FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

1 I 
I w-1 I 

Lab Name: BWXT SERVICES - NELS Contract:  I 1 

Lab Code: Case No. : SAS No. : SDG No.: 0307031 

Matrix: (soil/varsr) WaTER Lab Sample ID: 0307031-07ADL1 

Sample wt/vol: 2.5 ( g / m L )  G Lab File ID: H05V14 

Level: (low/rned) MED Date  Received: 

% Moistuce: not dec. Date Analyzed: 08/05/03 

GC Column: RTX-VMS ID: 0.53 [nun) Dilution Factor: 1.0 

Soil Extract Volume: 5 (ml) Sol1 Aliquot Volume: 

CONCENTRATION UNITS: 
CAS NO. CaMFOUND (ug/L or ug/Kg) UG/KG a 

I I I I 
I 71-55-6-------- -  1.1, l-trichloroethane I 20001u j 
I 79-01-6---------trichloroethene I 20001u 1 
I 127-18-4--------tetrachloroethene I 20001u 1 

FORM I VOA 

100 (ULI 
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  MSE Techno logy  Appl icat ions ,  I n c .  
Data Reporting Packape: 0307031 

FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 
I M w - 2  I 

Lab Name: BWXT SERVICES - NELS Contract: I I 

Lab Code: Case NO. : SAS No, : SDG NO.: 03a7031 

Matrix: (soil/water) WATER Lab Sample ID: 0307031-OBADL1 

Sample wt/vol: 2.6 (g/mL) G Lab File ID: H05V15 

Level: (low/rned) MED Date Received:  

% Morsture: n o t  dec. Date Analyzed: 08/05/03 

GC Column: RTX-VMS ID; 0.53 (m) D i l u t i o n  Factor: 1.0 

Soil Extrac t  Volume: 5 ( m l )  S o i l  A l iquot  Volume: i a o  (UL) 

CONCENTRATION UNITS : 
CAS NO. COMPOUND (ug/L or Ug/Kg) UG/KG Q 

1 I I I 
I 71-55-6-+------- l,l,l-trichloroethane I L9601U I 
I 79-01-6---------trichloroethene I 21915 I 
I 127-18-4-------- tetrachloroethene I 19601U t 

FORM I VOA 
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reportinp Package: 0307031 

FORM 1 CLIENT SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SEEET 

I I 
I ATS I 

Lab Name: BWXT SERVICES - NELS contract : I t 

Lab Code: ' Case No.: SAS No. : SDG No. : 0307031 

Matrix: (soilfwater) WATER Lab Sample ID: 0307031-05~ 

Sample wt/vol: 2 . 4  (g /mL)  G Lab File ID: H O l S V 0 6  

Level: (low/medl LOW Date Received: 07/23/03 

% Moisture: 0 decanted: (Y/N) N Date Extrac~ed:07/31/03 

Concentrated Extract  Volume : 1000 [uL) Date Analyzed: 08/01/03 

Injection Volume: IUL) D i l u t i o n  Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kql WGlKG Q 

I I I I 
I 120-82-1--------1,2,4-Trichlorobenrene I 41501U I 
I 117-81-7--------bis(2-Ethylhexyl)phthalate-I i i m o a i ~  1 

FORM I SV 
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A N A L Y T I C A L  DATA PACKAGE for MSE TechnoIogy A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0307031 

FORM 1 CLIENT SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

Lab Name: BWXT SERVICES - NELS Contract : I I 
I ATSDL j 

Lab Code: Case No.: ShS No. : SDG No.: 0307031 

Matrix: ( s o i l / w a t e r l  WATER Lab Sample ID: 0307031-05ADL 

Sample ut/vol: 2 . 4  ( g / m L l  G Lab File ID: H04SV03 

Level : (low/medl LOW Date Received: 0 7 / 2 3 / 0 3  

% Moisture: 0 decanted: ( Y / N l  N Date Ertracted:07/31/03 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 0 8 / 0 4 / 0 3  

Injection Volume: (UL) D i l u t i o n  Factor:  5 . 0  

GPC Cleanup:  IY/Nl N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kgl UG/KG a 

~ 

I I I I 
I 120 -82-1 --------1,2,4-Trichlorobenzene I 207001U I 
1 117-81-7--------bis(2-Ethylhexyl)phthaIate-I ll2OOOlD 1 

FORM I SV 

~~ 

Page I I  of 15 BWXT Services, [nc. -NELScrvices 2016 Mi. Athos Rd. Lpchburg. VA * 245044457 (434) 522.5165 

D-11 



A N A L Y T I C A L  DATA P A C K A G E  f o r  MSE Technology A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0307031 

FORM 1 CLIENT SAMPLE NO, 
SEMIVOLRTILE ORGANICS ANALYSIS DATA SHEET 

I I 
I ATS-D I 

Lab Name: BWXT SERVICES - NELS Cont rac t  : I I 

SDG No.:  0307031 Lab Code: Case No. : SAS No. : 

Matrix: (soil/wacer) WATER Lab Sample ID: 0307031-06A 

Sample r t / v o l :  2.3 Ig/rnL) G Lab F i l e  I D :  HOlSVU7 

Level : ( l o w / m e d )  LOW Date Received: 07/23/03 

P Moisture: 0 decanted: (Y/NI N Date Extracted:07/31/03 

Concentrated Extract Volume: lOOO(uL) Dace Analyzed: 08/01/03 

Injection Volume: 1ULl D i l u t i o n  Factor: 1.0 

GPC Cleanup: (Y/N) N PH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

i I 4 I 

I 117-81-I--------bis(2-Ethylhexyllphthalate-/ B ~ ~ O O I E  I 
I 120-82-1--------1,2,4-Trichlorobenzene I 44201U I 

I I 1- I 

FORM I SV 

BWXT Seruiccs. Inc. - NEL Scrviccs ' 2016 Mt. Arhos Rd. . Lynchburg. VA * 245044447 [a341 522-1165 Page 12 of 15 
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A N A L Y T I C A L  D A T A  P A C K A G E  for MSE Technology A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0307031 

FORM 1 C L I E N T  SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 
i ATS-DOL I 

L a b  Name: BWXT SERVICES - NELS Contract: I I 

Lab Code: Case No.: SAS NO.: SDG No.; 0307031 

Matrix : 1 so 1 1 /water 1 WATER L a b  Sample I D :  0307031-06ADL 

Sample wt /vo l :  2.3 (g/mL) G Lab File 10: H04SV04 

Level : (lou/med) LOW Date Received: 07/23/03 

% Moisture: 0 decanted: (Y/N) N Date Extracted:07/31/03 

Concentrated Extract V o l u m e :  1000 (uL) Date  Analyzed: 0 8 / 0 4 / 0 3  

I n j e c t i o n  Volume: ( U L )  Uilution Factor:  5 . 0  

GPC Cleanup: ( Y / N )  N pH: 7 . 0  

CONCENTRRTION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG a 

I 1 -  ~ I I 
I 120-82-1--------1,2,4-Trichlorobenzene 1 22100lV I 
I 117-81-7--------bis(2-Ethylhexyl)phthalate-I 7850010 I 

- 

FORM I SV 

BWXT Scrvips. Inc - NEL Services 2016 M I  Athos Id .  * Lynchburg, VA - 24504-5447 - (434) $22-5 I65 Page 13 of 15 
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  M S E  Technology A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0307031 

FORM 1 
PCB ORGANTCS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

I I 
I ATP I 

Lab Name: BWXT SERVICES - NELS Contract : 

Lab Code: Case No.: SAS No. : SDG No.: 0307031 

Matrix: ( s o i l / w a t e r )  WATER Lab SampLe ID: 0307031-04A 

Sample ut/vol: 1.1 lg/mLI G Lab F i l e  I D :  HOlHP07 

Level: (law/rnedl LOW Date Received: 07/23/03 

% Moisture: 0 decanted: (Y/N] N Date Extracted:07/30/03 

Concentrated Extract Volume: 1OOOD(uLl Date Analyzed: 08/01/03 

Injection Volume: l.O(uLl Dilution Factor: 1.0 

GPC Cleanup: IY/N) N pH: 7 . 0  

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

~ 

I I I I 
I 11096-82-5------Aroclor-1260 I 16001- I 
I I 1- I 

FORM I PCB 

BWXTServiccs. IN. -NEt Smiccr 2016 MI. Alhos Rd. Lynchburg. VA 24504.ZJlY - (434) S224165 Page I3 of15 
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A N A L Y T I C A L  DATA P A C K A G E  for MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0307031 

FORM 1 
PCB ORGANICS ANALYSIS DATA SHEET 

Lab Name: BWXT SERVICES - NELS Contrac t :  

CLIENT SAMPLE NO. 

I ATP-D I 
I I 

Lab Code: Case No. : SA5 No. : SDG N O . :  0307031 

Matrix : I soi 1/ water I WATER Lab Sample ID: 0307031-03A 

Sample ut/vol: 1.0 Ig/mL) G Lab F i l e  ID: H O l H P 0 6  

Level: (lou/medl LOW D a t e  Received: 0 7 / 2 3 / 0 3  

% Moisture: 0 decanted: (Y/N) N Date Extracted:07/30/03 

Concentrated Extract  Volume: 10000 (uL1 D a t e  Analyzed: 08/01/03 

Injection Volume: l.O(uL) Dilution Factor: 1 . 0  

GPC Cleanup: (Y/N)  N pH: 7.0 

CONCENTRATION U N I T S ;  
CAS NO. COMPOUND (ug/L or ug/Kg) UG/XG Q 

I I I I 

I I I 86001-( 
I 11096-82-5------Aroclor-1260 

FORM I PCB 

D-15 



This page is intentionally left blank. 

D-16 



A N A L Y T I C A L  D A T A  P A C K A G E  f o r  MSE T e c h n o l o g y  A p p f i c a t i o n s ,  I n c .  
Data Reporting Package: 0308020 PCB 

CASE NARRATIVE 

I Fraction: 1 PCB Mcthod: 1 SW846-3510C/8082 
Sample Cross Rehence Table: 

1 I 

H27HPI7.d 

I File I Lab ID I Client ID I 

S648-35S1 I PBLKQCO 1 
1 1 t S648-3531 PBLKO I H27HP16.d I 

Analytical Comments 

1. 

2. 

Two tctrachloro-in-xylene recoveries were elevated on column I .  All other surrogate recoveries were acceptablc 

The CDrtCentratiOrI of Aroclor 1260 was over the calibration range in sample F6-P. The reported value is most likely 
biased low. In interest of tame the sample was not diluted and reanalyzed. 

3. The I4-day holding times for this fraction were met. 

4. The nominal reporting limit (RL) is lo00 uglKg. 

List ordata qualifiers and definitions (some qualifiers may not be required for this report): 
“B” - Analyte present in the blank. 
“ D  - Sample reanalyzed at a higher dilution. 
“E”- Conctnkation exceeded the upper limit of calibration. 
‘T‘~ Analyte detected, but less than the quantitation limit. 
“W’ - Presumptive evidence of a compound based on a Iibrary search. 
“P” -Greater than 25% difference for detected concentrations from the 2 column method. 
“u” - Analyle not detected. The quantitation limit Is reported. 

Unless otherwise stated, all results are on a ”wet weight basis” 
Unless already provided in this report, a statement of the estimated uncertainty of the resutts is availabte. For all items 
other than the conditions detailed above, these test results meeE BWXT-NELS’ interpretation of all requirements of 
NELAC. 
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A N A L Y T I C A L  D A T A  P A C K A G E  for MSE Techno logy  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308020 PCB 

FORM 1 
PCB ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

I I 

tab N a m e :  BWXT SERVICES 
1 F 6 - P  I 

C o n t r a c t  : I 1 

SA5 No. : SDG No.: 0308020 Lab Code: Case No. : 

Matrix: (soil/waterl SOIL Lab Sample ID: 0 3 0 8 0 2 0 - 0 9 A  

Sample wt/volr 0.3 (g/mL) G Lab File ID: H27HP18 

L e v e l :  (lou/medJ LOW Date  ReceLved: 0 8 / 0 8 / 0 3  

8 Moisture: 0 decanted: [ Y / N l  N Date  Extracted:OE/14/03 

Concentrated E x t r a c t  Volume: 10000 (uL) Date Analyzed: 08/23 /03  

I n j e c t i o n  Volume: 1 .O (UL) D i l u t i o n  Factor: 1.0 

GPC Cleanup: ( Y / N l  N pH: 1.0 

CONCENT-TION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

1 1 I I 
I 11096-B2-5------Arocl.or-l260 I 2500001EP I 

FORM I PCB 

BWXT Service$. lnc. - NELServrces * 2016 Mr. Athos Rd. Lynchburg. VA 24504-5447 (414) 522-5165 P n $ C  4 u l l  
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A N A L Y T I C A L  DATA P A C K A G E  for MSE T e c h n o l o g y  A p p l i c a t i o n s ,  l n c .  
Data Reporting Package: 0308038 

File 
H26V03.D 

CASE NARRATIVE 

Lab ID Client ID 
AN0 I VBLK23 

1 Fraction: I Volatiles I Method: 1 SW846-5035/8260B 1 
SampIe Cross Reference Table: 

H26V04.D S3977 VBtKOC23 
H26VIO.D 

- H26VI 1.D 
H26V 12.D 
H26VL3.D 
H26V14.D 

Annlvtical Comments 

5659- I I B 1 DL VBLK24 
0308038-01 ADL F13-VI 
03 08038-02 A DL F t 3-VZ 
030803 S -0 SADL FZD-V 1 

030803 8-06ADL F2O-V2 

1. 

2. 

3. 

4. 

5. 

6. 

The samples were “liquid”, but were mated as a solid for holding time purposes. The 14-day holding times for thIs 
fraction were met for the initial analyses, 

The =ampies were extracted as a liquid except that they were aliquoted by mass rather lhan volume. This allows the 
units to be expressed on a per kg basis; consistent with the statemenr of work reporting units. Results are reponed on a 
‘%M weight” basis. 

All surrogate moveries were acceptable. 

All LCS recoveries were acceptable. 

Because of the wide nnge of expected concentrations, surrogates were added immediately prior IO purging per Merhod 
5035 Section 6~1.33 .  

The nominal reporting limit (RL) is 2000 u g K g .  

Fraction: 1 Sernivolatiles 1 Method: 1 SW846-35 IOCi8270C 1 
Sample Cross Reference Table: 
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  M S E  T e c h n o l o g y  A p p l i c a t i o n s ,  Tnc, 
Data Reporting Package: 0308038 

Analrtical Comments 

7. The samples were “liqnid”, but were treated as a solid for holding time purposes. The 14-day holding times for this 
f-action were met for the initial analyses. Samples were extracted by a water method (35  IOC] because of the high 
liquid cont and the small aliquot size. 

8. Recoveries of phenol-ds were low. This surrogate is botb volatile and acidic, and as such, is not chemically similar to 
[he three taaet compounds. All of the terphenyl-dl, recoveries from the sample matnx were also slightly low. This 
may be signfficant since terphenyl-dr4 bears somewhat more chemical similarity lo bis(2-ethylhexyi)phrhalate. 

Severat samples were diluted because of high concentrations of targer compounds. All analyses are reported. The 
dilutions are denoted with D “DL” suffix on the sample identifiers. 

9. 

IO. Recovery of hexachlorobenzeae from thz M W S D  and LCS was acceptable. 

11. The 14-day holding times for his fraction were met on the initial analysis. 

12. The nominal repfling limit (RL) is 5000 uglKg. 

List of data qualifiers and definitronr (some qualifiers may not be requi rd  for this report): 
“B” - AnaIyte present in the blank. 
“D” -Sample reanalyzed at a higher dilution. 
“E“ - Concentration exceeded the upper limit of calibration. 
“J”- Anaryte detected, but less than the quantitarion limit. 
“N” - Presumptive evidence of a compound based on a library search. 
“ P  -Greater than 25% difference for detected concentrations from the 2 column method. 
“ci” - AnaIyte not detected. The quantimion limit is reported. 

Unless otherwise stated, all results are on a “wet weigh1 basis“ 
Unless alrcady provided in this report. a statement of the estimated uncertainty o f  the results is available For all items 
oher than the conditions detailed above, these test results meet BWXT-NELS’ interpretation of a11 requirements of 
NELAC. 
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A N A L Y T I C A L  DATA P A C K A G E  f o r  M S E  T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308038 

FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANIALYSI3 DATA SREET 

I I 

Lab name: EWXT SERVICES 

Lab Code: ’ Case No.: 

Matrix: Isoil/waterJ SOIL 

sample wt./vol: 2.6 (g/mL1 G 

Level: Llor/med) ME0 

% Moisture: not dec. 

GC Column: RTX-VMS ID: 0.53 Imm) 

S o i l  Extract  Volume: 5 (mil 

CAS NO. COMPOUND 

I F23-Vl 1 
Contract: I I 

SAS No. : SDG No.: 0308038 

Lab SampIa ID: 0308038-01A0; 

Lab F i l e  I D :  H 2 6 V 1 1  

Date  Rece ived:  08/19/03 

Date Analyzed: 08/26/03 

Dilution Factor: 1.0 

Soil A l i q u a t  Volume: 

CONCENTRATION UNITS: 
Iug/L or uq/Kq) UG,’KG 3 

1oo(u;l 

I I I I 
I 71-55-6---------1,1,l-trichloroethane I 1 9 4 0 1 U  I 
I 79-01-6---------tricnloroethene t 
1 127-18-4--------tetrachloroethene I 

819lJ I 
48701- I 

FORM I VOA 
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ANALYTICAL D A T A  P A C K A G E  f o r  MSE T e c h n o l o g y  A p p l i c a t i o n s ,  Inc .  
Data Reporting Package: 0308038 

FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

i 1 F13-VZ 1 I 

Contrac t :  I I lab Name: BWXT SERVICES 

Lab Code:. Case No. : SAS No. : SDG NO.: o m 0 3 8  

Matrix: Isoil/waterl SOIL Lab Sample I D :  0308038-02A3L 

Sample ut/vol: 2.6 (9/mL) C Lab F i l e  ID: H26U12 

L e v e l :  (lor/medl MED Dare Received: 08/19/03 

0 Moisture: not dec. Date  Analyzed: 08/26/03 

GC Column: RTX-VMS IO: 0 . 5 3  (mml D i l u t i o n  Fac tor :  1 . 0  

Soil Extract Volume: 5 I m l )  Soil Aliquot Volume: lOO(UL1 

CONCENTRATION UNITS: 
CAS NO. COMPOUND ( u g / L  or uglKg) UG/KG Q 

I 71-55-6-------- -1,1. l - tr ichloroethane I 192oiu I 

tetcachloroerhene I 96201- I 
! 79-01-6-------- - t r ichloroothsne I 15501.J 1 I 127-1a-q--------  
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308038 

FORM 1 CLIENT SAMPLE NO.  
VOLATILE ORGANICS ANALYSTS DATA SHEET 

1 i 

Lab N a m e :  BWXT SERVICES contract: I 

L a b  Code: Cas2 No. : SAS No. : SDG N O . :  0308038 

I F Z O - V l  I 

Matrix: (soil/ratar) S O I L  Lab Sample ID: 0 3 0 8 0 3 8 - D 5 A D i  

Sampls wt/vol: 2.5 [g/mLI G Lab F i l e  ID: H26V13 

Level: (lou/med) NE0 Date Received: 08/19/03 

I Moisture: not dec. Date Analyzed: 08/26/03 

GC Column: RTX-VMS I D :  0.53 (mJ Dilution Factor: 1.0 

SoiL Extract Volume: 5(ml) Soil Aiiquot Volume:  100 (UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (uq/t or ug/Kgl UG/KG P 

~~ 

I I I I 
I 71-55-6---------1,1,I-trichloroethane I 2 6 8 1 5  I 
I 79-01-6---------trichloroethene I 171001- I 
1 127-18-4--.+..---- tetrachloxoethene I 263Pl-  I 
1 I I I 

FORV I VOOA 
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  RISE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308038 

C L I E N T  SAMPLE NO. FORM 1 
VOLATILE CRGANICS ANALYSIS DATA SHEET 

I I 
I F20-VZ I 

Lab Name: 9WXT SERVICES C o n t r a c t  : I t 

Lab Code: ' Case NO. : ShS No. : SDG No.: 0308038 

Matrix: (soil/water) SOIL Lab Sample I D :  0338038-OKADL 

Sample ut /vol  : 2 . 5  (g/mL1 G Lab F i l e  ID: H26V14 

Level : (low/medl MED Date FLeceived: 08/19/03 

% Moisture: n o t  dec. Date AnsLyzsd: 08/26/03 

GC Column: RTX-VMS ID: 0 . 5 3  (m) D i l u t i o n  Factor: 1 .O 

S o i l  Extract Volume: 5 (ml) Soil Aliquot Volume: 1017 {UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG a 

I I I I 

1 '9-OI-6---------rrichloroethene I 2c 2 00 I -- I 
I 127-18-4--------tetrachloroethene I 32901- I 

I 71-55-6---------1,1,1-trichloraethane t 3CSiJ I 

I I 1- I 

FORn I VOA 

. .  
2 i > : .  &;,;;: 3 :;! i 1:. 

BWXT ScrviccL Inc. -NU. Scrvices 2016 Mt. Athos Rd. * Lynchburp. VA * 2450:-5447 . 1434) 522-5 165 
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A N A L Y T I C A L  DATA P A C K A G E  for  MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  2 
FGRM I C f Z N T  SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS CATA SHEET 
I I 

1 I F13-51 
Lab Name: BWXT SERVICES contract: I I 

Case No. : SA5 NO. : SDG NO.: 030ao38 Lab Code: 

Matrix: Isoil/wates) SOIL Lab Sample IO: 03DaD38-03~ 

Sample wt/voI: 2.3 (g /mL)  G Lab F i l e  ID: HZOSVll 

Leve l :  (lowlmed) LOW D a t e  Received: 08/19/63 

% Moisture: a decanted: (Y /N)  N Date Extracted:08/20/03 

Concentrated Extract Volume: 1000 luL1 Dace Analyzed: 08/20/03 

r n j e c t i o n  Volume: luL)  Dilution F a c t o r :  1.0 

GPC Cleanup: (Y/N) N pfl: 7.0 

CONCENTWITION UNITS: 
CAS NO. COMPOUMD (ug/L OK ug/KgJ UGiKG Q 

I I I 1 
I 118-74-1--------Hexachlorobenzene I 390013 I 
I 117-81-7--------bis(2-Ethylhexyl)phthalate-I 372000lE I 
1 92-52-4-------- -1,1'-8iphenyl  I 3 6 1 0 1 ~  I 
I I 1-1 

FORM I SV 
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ANALYTICAL DATA P A C K A G E  f o r  MSE Technology A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308038 

FORM 1 CLIENT SAMPLE NO. 
SEMIVOLATIX DRGAXICS ANALYSIS DATA SHEET 

I I 
I C13-SlDI. j 

Lab Name: BWXT SZRVICES Contract : I I 

Lab Code: . Case do. : SAS NO. : SDG Na.: 0308038 

Elatrix: (soil/vate:) SOIL Lab Sample ID: 0308038-03ADt  

Sample rt/vol: 2 . 3  (g/mLL G Lab File ID: H21SVO5 

Level: (low/med) LOW Date  Received: 08/19/03 

% Moisture: 0 decanted: (Y/N) N Date Extracted:OB/ZO/O3 

Concentrated E x t r a c t  Volume: l O O O ( u L I  Date Analyzed: 0 8 / 2 1 / 0 3  

Injection Volume: L U L )  Dilution Factor:  10.0 

GPC Cleanup; IY/M] N pH: 7.0 

CONCENTRATION VNITS: 
CAS NO. COMPOUND lug/L of ug/Kgl UG/KG Q 

~~ ~~ 

I I f I 

I 92-52-4--------- l,l'-Biphenyl I 4 2 8 0 O l U  I 
1 I I I 

I 118-74-1--------Hexachlorobenzene I 4 2 8 0 0 1 0  I 
f 117-81-7--------bis(2-EtbylhexyIlphthalate-I 3090001D 1 

-- 

FOPM I sv 
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A N A L Y T I C A L  DATA P A C K A G E  for  MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308038 

CLIENT SAMPLE NO. FORM 1 
SEMIVOLATILE ORGANICS A W L Y S I S  DATA SHEET 

I I 

Lab Name:  BWXT SERVICES 

SDG No.: 0309038 tab Code: . Case No. : 

Matrix: ( s o i l / w a t ~ r l  S O I L  Lab Sample ID: 0308038-044 

Sample w t / v o l :  2 . 0  [g/mLl G L a b  File ID: ti2OSV12 

Level: (lowlrneil) LOW D a t e  Received: 08/19/03 

% Moisture: 0 decanted: (Y /NJ N Date  Excracted:08/20/03 

Concentrated Extract Vo5,ume: LOO0 (uL1 D a t e  Analyzed: 0 8 / 2 0 1 0 3  

Inject ion Volume: Cui) Dilution Factor: 1.0 

GPC Cleanup: { Y / N l  N pH: 7 . 0  

SAS NO. : 

CONCENTRATION UNITS : 
CAS NO. COMPOUND lug/L or ug/Kgl UG/KG Q 

I I I I 
1 118-~¶-1--------Hexachlorobenzene I 335015 I 
[ 117-81-7-------- bis(2-Ethylhexyllphthalate_l 2220DOIE 1 
I 92-52-4--------- l,l'-Biphenyl I 2993ld 1 

FOXM I 5V 
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A N A L Y T I C A L  D A T A  P A C K A G E  for MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308038 

FORM 1 CLIENT SAMPLE NO. 
SEMIVO>ATILE CRGANICS ANALYSIS  DATA SHEET 

i I 
1 F13-52Di i 

Lab Name: BWXT SESVICES contract: I I 

Lab Code: Case No. : SA5 No. : SDG NO.: 0308038 

Matrix: (soll/water) S O I L  Lab Sample ID: 0308038-04~~; 

Sample wt/vol: 2.0 (g/mL) G Lab Flle I D :  H21SV06 

Level: (low/med) LOW Date Received: 08/19/03 

% Moisture: 0 decanted: (Y /NJ  N Date Extracted:08/20/03 

Concentrated Extract Volume: lOOO(uL) Date  Analyzed: 08/21/03 

Inject ion Volume.: (uL1 Dilution Factor :  10.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/i or ug/Kg) UG/ErG Q 

I I I I 
I 118-74-1--------H exachlorobenzene I 491001u I 
I ll7-8t-7--------bis(2-Ethylhexyl~phchaIate_i 1950001D I 
I 92-52-4---------1,1'-Biphenyl 1 491001CI 1 
1 I I I 
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  M S E  T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308038 

FORM 1 CLIENT SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -- 

I I 
I F20-Sl  I 

Lab Name: BWXT SERVICES C o n t r a c t :  I I 

Lab Code: .' Case No. : S A 5  No. : SDG N O . :  0 3 o a a x  

Matrix: Isoil/waterl S O I L  Lab Sample  ID: 0308038-07A 

Sample wc/vol: 2.1 ( g / m L l  G Lab F i l e  I D :  H20SV15 

Level: (low/medl LOW Date Received: 08/19/03 

% Moisture: 0 decantsd: (Y/N) €4 Date Extrscted:08/20/03 

Concentrated E x t r a c t  Volume: 1000 (uL) Date Analyzed:  08/20/03 

Injection Volume: (UL) D i l u t i o n  Factor: 1.0 

GPC CIeanup: I Y / N I  H pci: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND [ug/L or ug/Kgl UG/KG Q 

I I 1 I 

FORM I SV 

j';: ;it, 1 : , : '  
. . 

BWXT Servicss. IN. * NEL Sewices ' 2016 MI. Athas Rd. * Lynchburg, VA 24504-5447 * (434) 521-5165 L .  .:. : <' 

D-29 



ANALYTICAL D A T A  P A C K A G E  for  M S E  Technology  A p p l i c a t i o n s ,  I n c .  
Data Reportiw Package: 0308038 

FORM I C L I E N T  SAMPLE. NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 
I FZO-SlDL. I 

Lab N a m e :  BWXT SERVICES concracc. I-- I 

Lab Code: Case No. : SAS No : SDG NO : 0308038 

Matrix: [ so i l /uater}  SOIL Lab Sample I D :  0308338-07ADL 

Sample ut/vol: 2.1 (g/mL1 G Lab Pile I D :  H21SVO7 

Level : (lou/rned) LOW Date Received: 08/19/03 

'i Moisture: 0 decacted: JY/N) N Date Extracted:08/20/03 

Concentrated E x t r a c t  Volume: l O O O { u l )  Date  Analyzed: 08/21/03 

In]ectron Volume: ( U L l  Dilution Factor: 10.0 

GPC Cleanup :  ( Y / N l  N pH: J . U  

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

I I I I 

I 118-74-1-------- Hexachlocobenzene I 521OIDJ I 
I llf-81-7--------bis (2 -Ethy lhexy l lphtha la~e - I  1900001D I 
I 92-52-4-------- -1,1'-8iphenyl  I 473001U I 
1 I 

FORM I SV 
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ApiALYTICAL DATA P A C K A G E  for  M S E  T e c h n o l o g y  AppI ica t ions ,  I n c ,  
Data Reporting Package: 0308038 

FORM 1 CLIENT SAMPLE NO, 
SEMIVOLATILE ORGANICS ~ N A L Y S I S  D ~ T A  SHEET 

1 I 
I F20-52 I 

;ab Name: EWXT 51VRVICZS Contract : I I 

Lab Code: . Case No. : SA5 No, : SDG NO.: c 3 o a o 3 a  

Matr ix :  lsoil/rater) SaIL Lab Sample I D :  0308038-08A 

Sample uzCvol: 2.1 Iglm'Y) G Lab File ID: H20SV16 

Level:  (low/medl LOW Dace Received: 08119/03 

% Moisture: 0 decanted: (Y/N) N Data  Exrract~d:08/23/03 

Concentratea Extzact Vvlume: 1000 tu;) Dace Analyzed: 0 8 / 2 C / D 3  

Injection Volume: IULI D i l u t i o n  Factcr: 1.0 

GPC Cleanup: [ Y f N )  N pH:  7 . 0  

CONCENTRATION UNITS: 

CAS M 3 .  COMPOUND IuglL or ug/Kg) UG/KG Q 

I I I I 
I llB-74-1--------Hexachlombenzene I 5780 I-- I 

2140001E I I 117-81-7-------- bls ( 2 - E t h y l  hexyl 2 phthala ce- 1 
1 9 2 - 5 2 - 4 - - - - - - - - - 1 , 1 ' - B i p h e n y l  1 5231J I 
1 I 1- 1 

FORM I SV 
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ANALYTICAL D A T A  P A C K A G E  for  MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308038 

FORM 1 CLIENT SAMFLE NO. 
I 

SEMIVOiATILE ORGANICS ANALYSIS DATA SHEET 
I I 
1 F20-S2DL 1 

Lab Name: BWXT SERVICES Contract: I I 

SDG NO.: 0908038 SAS No. : Lab Code: Case No.: 

Matrix: Isoil/water) S O I L  Lab Sample I D :  0308038-06AD: 

Sample wt/vol: 2.1 Ig/rnLl G Lab File ID: H21SV08 

Level:  (law/med) LOW Date Received: 08/19/03 

% Moisture: 0 decanted: (Y/NI N Date Extracted:08/20/03 

Concentrated E x t r a c t  Volume: 1000 IuLI Date Analyzed: 08/21/03 

Injection Volume: ( U L I  Dilution Factor: 10.0 

GPC Cleanup: [ Y / N 1  N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND l u g / L  or ug/Kgl UG/KG Q 

I I I I 

I 92-52-4---------2,l'-Biphenyl I 4 7 1 0 0 1 ~  I 

Hexachlorobenzene I 5530lDJ 1 I 110-74-1- ___- - - -  
I 117-81-7-------- bis (2-Ethylhexyll phthalate-I 1 9 5 0 0 0 l D  I 

I I 1- I 

FOAM I SV 

BWXT saV;ccp. lac. - NEL Services * 2016 Mi Athas Itd. * Lynchburg, VX 24304.5447 - (431) 522-5165 f a ~ t \  I(>  i)i' 1 I: 
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A N A L Y T I C A L  DATA P A C K A G E  for  M S E  T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 03080lO Supplement 

CASE NARRATIVE 

Fraction: I SemivolatiIes I Method: 1 SW846-35 10Cl8270C 

Sample Cross Reference Table: 

An ahtical Comments 

1. 

2. 

3. 

4. 

5 .  

The samples were"liquid", but were treated as a solid for holding lime purposes. The ICday holding times for this 
fraction were met for the initial analyses. Samples were extracted by a water method (351OC) because of the high 
liquid content and the small aliquot size. 

For the original entractionslanalysis runs: Recoveries of phenol-d, and 2-fluorophenol were low. These surrogates are 
both volatile and acidic and as such are not chemically similar to the three target compounds. Some of the 2,4,6- 
bibrornornphenol recoveries were also law. All but one of the trrphenyl-dra recoveries from the sample matrix were 
also low (6-1 1% recovery}. This m y  be significant since trrphenyl-d,4 bears somewhat more chemical similarity to 
bis(2-elhylhexyl)phthalate. The 2-fluorobiphenyl and nitrobenzene-dj recoveries from sampk F 12s 1MS were also 
low. All other surrogate recoveries were acceptable. 

Due to the low recoveries of the surrogates. the samples were re-extracted and re-analyzed. The recoveries of phenol-d, 
and 2-fluorophenol were still low. All the terphenyCd14 recoveries from rhe sample matrix were also still [ow (4047% 
recovery). 

Samples were spiked with hexachlorobenxene. The hexachlorobenzene recoveries were low. Recovery of 
hexachlorobenzene from tho LCS was acceptable. 

I 

The 13-day holding times for this fraction were met. 
. I . .  . _ _  

6 The nominal reporting limit (RL) is 5000 ugKg. 

List of data qualifiers and definitions (some qualifiers may not be required for this report): 
"B" - Analytc present in the blank. 
"D" - Sample reanalyzed at a higher dilution. 
"E" - Concentration exceeded the upper limit of calibration. 
'T' - AnaIyte detected, but less than the quantitation limit. 
"N* -Presumptive evidence ofa compound based on I library search. 
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A N A L Y T I C A L  D A T A  P A C K A G E  for  MSE T e c h n o l o g y  A p p l i c a t i o n s ,  Inc .  
Data Reporting Package: 0308010 SuppIement 

List of data qualifiers and deanitions (same qualiffers may not be required for this report): 
“P” - Greater than 25% difference for detected concentrations from the 2 column method. 
“U” - AnaIyte not detected. The quantitation limit i s  reported. 

Unless otherwise s t a t 4  all results are on a “wet weight basis* 
Unless already provided in this repod, a statement of [he estimated uncertainty of the results is available. For all item 
other than the conditions detailed above, these test mulrs meet BWXT-NELS’ interpretation of all requirements of 
NELAC. 

- 
I .. , .. 

BWXT Srrvica. Im. -~E~Scrvrca  * 2016 Mt. Ah06 Rd * Lynchburz. VA ’ 24504QU7 (434) 522-5165 I’it2C 4 7 ’ -  I .. 
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A N A L Y T I C A L  D A T A  P A C K A G E  for  M S E  T e c h n o I o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308010 Supplement 

FORM 1 CLIENT SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 
I F12S1 I 

Lab Name: BWXT SERVICES contract: I I 

Lab Code: Case Io. : SAS No. : SDG NO.: 0300aio 

Matrix: [ s o i l / w a t e r l  SOIL Lab Sample ID: 0308010-03A 

Sample wt/vol: 2.3 (g/mL) G Lab F i l e  ID: H15SV05 

Level: [low/rnedl LOW Date Received: 08/04/03 

Dace Extracted:08/13/03 % Moisture: 0 decanted: ( Y / N I  PI 

Concentrated E x t r a c t  Volume: 1 O O O [ u i J  Dace Analyzed: 08/15/03 

Injection Volume: (UL) Dilution Factor:  1.0 

GPC Cleanup: {Y/Nl  N pfl: 7.0 

CCNCENTRATION W I T S :  
CAS NO. COMPOUND lug/L or ug/Kgl VG/KG Q 

I I I I 
Hexachlorobenzene I 43101U I 1 118-74-1 -_______ 

I 92-5:-4---------1,L1-B1pheny1 I 4 3 1 0 l U  I 
I 117-8:-7--------bis(2-Ethylhexyl)phthalate-l 210001- I 

FORM I SV 
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  MSE TechnoIogy  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308010 Supplement 

FORM 1 CLIENT SAHPLE NO. 
SEMIVQSA?LLZ ORGANICS ANALYSIS DATA SHEET 

I I 
I F12S2 1 

Lab Name: BFIXT SERVICES Contracc: I I 

Lab Code:. Case Yo.: SA5 No. : 5DC No.: 0306D10 

M a t r i x :  Isoil/waterl SOIL Lab Sample ID: o m a i o - a a  
Sample wt /vo l :  2.0 (glmi)  G Lab Fi le  IC: H 1 5 S J O B  

Level  : (low/rnedl LOW Date Received: 08/04/03 

% Moisture: G decanted: ( Y / N l  N Date Extracted:08/13/03 

Concentrated E x t r a c t  Volume: 10QO IuL) Date Analyzed: OE/15/03 

Ln3 ec t ion Vo lurne: l U L )  E i l u t i c n  Factor: 1.0 

GPC Cleanup: ( Y / N )  N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. CCJHFOVND (UglL or ug/Kgj UG/KG Q 

FORM f SV 

rl - ., (1 . : 
1 .i"t. , {J 1 BWXT S w i c a .  Inc. -NEL Services * 2016 &It. Athor Rd. Lphburg.  VA 24504-SU7 (434) 521-5165 
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A N A L Y T I C A L  DATA P A C K A G E  f o r  RISE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308010 Supplement 

CLIENT SAMPLE NO, FORM 1 
SEMIVOLATILE ORGANICS ANALYSIS DATA S9EET 

I I 

Lab Name: BWXT SERVICES 
I f9ASl I 

Contract : I I 

Lab Code: Case NO. : SAS No. 1 SDG NO.: o 3 a m a  

Matrix: Isoil/uater) SOIL Lab Sample IC: a m o i o - a ? A  

Sample wt/vol: 2.0 (g/mL) G Lab P i l e  ID: H15SVD9 

Level: (low/med) LOW Date Received: 08/04/03 

% Hoisture: 0 decanted: (Y /N)  N D a t e  Ertracted:08/13/03 

Concentrated Extract Volume: l a a a l ~ L ~  Date Analyzed: 08/15/03 

Injection Volume: (UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH; 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kgl UG/KG I) 

I 1 I I 
1 118-74-1-------- Hexachlorobenzene I 4940111 I 

I 92-52-4---------1,1'-Biphenyl I 49401U 1 
1 117-61-7--------bis12-Echylhexyl)phthalais-l 99001- I 

I I 1- I 

FORM I S Y  

BWXT M i c a ,  Inc -NELSmrocs * 2016 MI. Alhas Rd - Lynchburg. VA 2450J-54Jf . (434) 522-5 165 
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ANALYTICAL D A T A  P A C K A G E  for M S E  T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting PackaEe: 0308010 Supplement 

FORM 1 CLIENT SAMPLE NO. 
SEHTVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 
I F9ASZ I 
I t Lab Name: EWXT SERVICE5 Con t r a m :  

Lab Code: Case No. : SAS No.: SDG NO.: 03aaoio 

Matrix: Isol l /waterl  SOIL. Lab Sample I D :  0308010-08~ 

Sample uc/vol: 2.5 (g/rnLl G Lab File ID: H15SV10 

Level: (lou/med) LOW D a m  Received: Q8/04/03 

% Moisture: 0 decanted: (Y/N) N Date Extracted:08/13/03 

Concentrated Extract Volume: 1OOO(ui) D a t e  Analyzed: 08/15/03 

Injeccion Volume: I U L )  Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N PH: 7.0 

CONCENTRATION UNITS: 
ChS NO. COMPOUND (uq/L or ug/Kg) UG/KG Q 

1 I I I 
I 118-74-1-------- Hexachlorohenrene I 40801u I 
t ~1~-81-7--------bis(Z-Ethy~hexyl~phthalate-I 135001 I 
I 92-52-4---------1,1'-Biphenyl I I 40601 T I  
I I 

FORM I sv 
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A N A L Y T I C A L  D A T A  P A C K A G E  for MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
~~ ~ 

Data Reporting Package: 0308010 Supplement 

Fowl 1 CLIENT SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: BWXT SERVICES Contract: 

I I 
I FlZSlRE I 
I I 

Lab Code: Case No.: SAS NO. : SDG NO.: 0 3 0 8 0 1 0  

Matrix: (soil/water) s o n  Lab Sample ID: 0308010-03ARE 

Sample wt/vol: 2 . 2  (g/mL) C Lab File ID: HZDSV05 

Level: { low/med) LOW Date Received: 08/04/03 

% Moisture: 0 decanted: ( Y / N J  N Date Extractsd:08/20/03 

Concentrated Extract Volume: lOOO(uL1  Date Analyzed: 0 8 / 2 0 / 0 3  

In3ection Volume: (UL) Dilution Factor: 1.0 

GPC Cleanup: (Y /NJ  N pn: 1-0 

CONCEgTTRRTIOH UNITS: 
CAS NO. CONPOUND lug/L o r  ug/Rg) UG/KG Q 

I I I I 
I 118-f4-I--------HexachLorabenzene 1 4751.J 1 

I 92-52-4---------l,L'-Biphenyl I 46401113 1 
1 Ilf-81-7--------bis[2-Ethylhexyl)phchalate-l 524001- I 

FORM I sv 
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A N A L Y T I C A L  D A T A  P A C K A G E  for M S E  T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308010 Supplement 

FORU 1 CLIENT SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

Lab Name: BWXT SERVICES Concracc : I I 
I F1292RE 1 

Lab Code: . Case No.: SAS N O .  : SDG No.: 0308010 

Matrix: (soil /water) SOIL Lab Sample ID: 0308010-04ARE 

Sample ut/vol: 2.3 (g/mL) G Lab F i l e  ID: HZOSV06 

Level: (low/med) LOW Date  Received: 0 8 / 0 4 / 0 3  

% Moisture: 0 decanted: [ Y / N I  N Date Extracted: 0 E /  20/ 0 3  

Concentrated Extract Volume: lOOO(uLJ Date Analyzed: 0 8 / 2 0 / 0 3  

Injection Volume: (UL) Dllution Factor :  1.0 

GPC Cleanup: ( Y / N I  N pH: 7.0 

CONCENTMTION UNITS: 
lug/L or ug/Kgl UC/KG II CAS NO. COMPOUND 

I I I I 
I L18-74-1--------Hexachlorobenzene I YJ81.T 1 

I 92-52-4-------- -1, l  '-Biphenyl I 4280111 I 
I 117-81-7-------- bis  ( 2 - E t h y l h e x y l l  ph:halate- I 404001- I 

t I I 

FORM I SV 
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A N A L Y T I C A L  D A T A  P A C K A G E  for MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308010 Supptement 

FOR?? 1 CLIENT SAMPLL NO, 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

C o n t r a c t :  Lab Name:  BWXT SERVICES 
1 F 9 A S l R E  I 
I I 

Lab Code: Case No. : SAS No. : SDG No.: 0308010 

M a t r i x :  (soil/water) S O I L  Lab Sample I D :  030801D-07ARE 

Sample wr/vol: 2.3 (g/mL) G Lab F i l e  I D :  HZOSV07 

Level: (low/med) Loid Date Received: 0 8 / 0 4 / 0 3  

% Moisture:  0 decanted: ( Y / N )  N Date  Extracted:08/20/03 

Concentrated Extract Volume: lOOO(uL) Date Analyzed: 08/20/03 

I n j e c t i o n  Volume: tULJ Dilution Factor: 1.0 

GFC Cleanup: ( Y / N J  N pn: 7 . 0  

CONCENTRATION UNITS: 
CAS NO. COMPOUND lug/L or ug/Kgl UG/KG P 

FORM f 5v 
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A N A L Y T I C A L  DATA P A C K A G E  for M S E  Technology A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308010 Supplement 

FORM 1 CLIENT SAMPLE NO. 
SESXVOSATILE ORGANICS ANALYSIS DATA SHEET 

I 1 

Contract: I I 
I F9ASZRE I 

Lab Name: BWXT SERVICES 

SDG NO.: 030aoio Lab Code:. . Case No, : SAS No.: 

Matrix: (Soil/raterl SOTI. Lab Sample ID: 0308010-OBARE 

2.3 (g /mLl  G Lab File ID: HZOsv08 Sample ut/vol: 

Level: (low/rnedJ Lon Date Received: 08/04/03 

Moisture: 0 decanted: (Y /N)  N Date  Extracted:OB/20/03 

Concentrated Extracc Volume:  1000 (uL) Date  Analyzed: 08/20/03 

D i l u t i o n  Factor: 1.0 Injection Volume: (ULI 

GPC Cleanup: [Y/N) N ptl: 7 . 0  
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A N A L Y T I C A L  D A T A  P A C K A G E  for  M S E  T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0307042 

CASE NARRATIVE 

Fraction: I Volatiles 1 Method: 1 SW846303Y5260B 1 
Sample Cross Reference Table: 

Analytical Comments 

I .  

2 

3. 

4. 

5. 

6. 

The samples were ‘%quid”, but were treated as a solid far holding time purposes. The 14-day holding times for this 
fraction were met for the initial analyses. The i ~ - a ~ l y %  were performed one day aRa expiralion of the holding time. 

Sample dilutions were based on conversations with thc customer, There were no hpt detects in any of the samples. 
The two samples that were expected to be high level samples were re-diluted and reanalyzed to meet the reporting 
lirnru. The re-anatyses are denoted on the forms with an “RE“ sufix on the sample identifiers. The re-anaiyses were 
performed one day afier expiration ofthe hoIding times 

The sampIes were extraclcd as a liquid except that they were aliquoted by mass rather than volume. This alFows the 
units to be expressed on a per kg basis; consistent with the statement ofwork reporting units. Resulks sre reported on a 
‘bet weight“ hasir. 

Ail m o g a t e  rewveries werc acceptable. 

Because of the wide range of expected concentrations, surrogates were added immediately prior to purging per Melhod 
5035 Section 6.i.35. 

The nominal reporting limit (RL) i s  2000 uglKg. 

List of data qunlifirs and definitions (some qualifiers may not be required Tor this report): 
“3” - Analyte present in the blank. 
“D’ - Sample reanalyzed at a higher dilution. 
“E“ - Concentration exceeded the upper limit of calibration. 
‘7‘’ - Analyte detected, but less than the quantitatiod limit. 
“ N  - Presumptive evidence of a compound based on a library search. 

“U” - Analyte not detected. The quantitation Limit is reported. 
- - Ti -Greater than 25% difference for detected concentrations from the 2 column method. 

Unless otherwise stated, all results are on a “wet weight basts” 
Unlesgalready provided I I I  thls report, a statement of the estimated uncertainty of the results is available For all items 
other than Ihe can&* detailed above, these test results meet BWXT-NELS‘ interpretation of all requirements of 
NELAC. 
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A N A L Y T I C A L  D A T A  P A C K A G E  for MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0307042 

FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 
I I F'BV1 

Lab Name: BWXT SEWICES - NEiS Contract: I I 

Lab Code: Case No.: sns No.: SDG No.: 0307042 

Matrix: (soil /waterl WATER Lab Sample ID: 0307042-01ADL 

Sample wt/vol: 2.5 (g/rnL) G L a b  F i l e  I D :  H O W 0 5  

Level: [iow/med) PIED Date Received: 07/25/03 

% Moisture: n o t  dec. Date Analyzed: 08/06/03 

GC Column: RTX-VMS ID: 0.53 (mm) D i l u t i o n  Factor:  1.0 

S o i l  Extract Volume: SLmll Soil Aliquot Volume: i a o ( u r i  

CONCENTRATION UNITS: 
CAS NO. COMPOUND { u g / L  or ug/Kgl UG/KG Q 

1 I I I 
1 71-55-6-------- -1.1, l -crichloroethane 1 19301U I 
I 79-01-6---------trichloroechene I 19901w I 
I 127-18-4--------tetrachloroethsne I 1990111 I 
I I 1 I 

FORM I VOA 

pig2 c; o i  a j  
BWXTServtccr. Ine. - HEL Services 2016 MI. Aihos Rd. Lynchburs VA * 24504-5447 - (434) 522-5165 
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A N A L Y T I C A L  D A T A  P A C K A G E  for M S E  T e c h n o l o g y  Appl icat ions ,  I n c .  
Data Reporting Package: 0307042 

FORM 1 CLIENT SAMPLE NO. 
VCLATILE ORGANICS ANALYSIS DATA SHEET 

I I 
I F8VZ I 

Lab Name: BWXT SERVICES - NELS Contrac t  : I I 

Lab Code: Case No. : SAS No.: SDG No.: 0307042 

Matrix: isoil/uater) WATER Lab Sample ID: 0307042-OZADL 

Sample vt /vol :  2 . 5  l g / m L )  C Lab File ID: H06VG6 

Level: (Iow/med) MED Date Received: 07/25/03 

% Moisture: n o t  dec.  Date Analyzed: 08/06/03 

GC Column: RTX-VMS ID: 0.53 (mm) D i l u t i o n  Factor: 1.0 

Soil Extract Volume: 5 ( m l )  Soil Aliquoc Volume: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kgl UG/KG Q 

I I I I 
l,l,l-trichloroethane I 39801U j 

1 79-01-6--------- trichloroethene I 39801U I 
1 127-18-4-------- tetrachloroethene 1 398010 I 

I 71-55-6--------- 

I I I 

FORN I VOA 
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  MSE Technology A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0307042 

CLIENT SAMPLE NO. FORM 1 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

1 1 

Lab N a m e :  BWXT SERVICES - AELS Contract: I I 

Lab Code: Case No. I SAS No. : SOG NO.: 0307042 

Matrix: (soil/water) WATER Lab Sample ID: 03a7042-02~0~ 

Sample wt/vol: 2.5 [g/mLI G Lab File ID: HO7V05 

Level:  (low/med) MED Date Received: 07/25/03 

% Noistura: not dec. Date Analyzed: 08/07/03 

GC column: RTX-VMS ID: 0 . 5 3  D i l u t i o n  Factoz: 1.0 

I FSV2RE I 

Soil Extract Volume: 5 (mll Soil A l i q u o t  Volume: 100 {UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kgl WG/KG Q 

1 I I I 
I 71-55-6-------- -1.1, I - t r ichloroethane I 1 9 9 0 1 ~  I 
I 79-01-6---------trichloroethene I 19901u I 
I 127-1B-4--------tetzachloroathene I 19901u f 

FORM I VOA 
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A N A L Y T I C A L  D A T A  P A C K A G E  for MSE Technology A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0307042 

FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 
I F9VI I 

Lab Name: BWXT SERVICES - NELS C o n t r a c t :  I I 

Lab Code: Case NO. : SAS No. : SDG N o . :  0307042 

Matrix: Isoil/watsrl WATER Lab Sample I D :  0307042-03AD; 

SarnpLe wtlvol: 2 . 5  {g/mLI G Lab Pile 15: H06V07 

Level: (low/med) MED Date Received: 07/25/03 

3 Moisture: not  dec .  Dace Analyzed: 08/06/03 

GC Column: RTX-VMS ID: 0.59  (mm) Dilution Factor: 1.0 

Soil E x t r a c t  Volume: 5 Imll S o i l  Al iquot  Volume: 

CONCENTRATION UNITS: 
(ug/L or ug/Kgl UG/KG P COMPOUND CAS NO. 

I I I I 
I 71-55-6---------1,1,I-trichloroethane I 40001U 1 
i 79-01-6-- _-_---_ trichloroethene I 4aootu I 
I 127-18-4--------tetrachloroethene I 45001U I 
I I 1-1 

50 (uL) 

FORM I VOA 
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  h1SE Technology A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0307042 

FORM 1 CLIENT SAMPLE NO. 
V O X T I L E  ORGANICS ANALYSIS DATA SREET 

I I 

Lab Name: BWXT SERVICES - NELS Contracc: 
I FTVlRE I 
I I 

Lab Code: Case No. : SAS No. : SDG NO. : 0307042 

Matrix: (soil/water) WATER L a b  Sample ID: 0307042-03ADL 

Sample wt/vol: 2 . 5  [g/rnLI G Lab File ID: H07V06 

Level: (lowlmed) MED Date  Received: 07/25/03 

t Moisture: n o ~  dec. Dare Analyzed: 08/07/03 

GC Column: RTX-VMS ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract  Volume: 5 (mll Soil Aliquot Volume: iao [UL) 
CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

I t I I 

I 127-18-4--------tetrachLoroethene I 2000lU I 

I 71-55 -6 - - - - - - - - -  l,l,l-trichloroechane 1 2 D D O I W  I 
1 79-01-6-+------- t r i c h l o r o e t h e n e  I 2DDOIU I 

il-!Va," :;; 4: .- BWXTServtccs. Inc -VEL S e n ~ c e s  * 2016 511. Alhos Rd . Ljnchburg. VA 2JS04-54-17 - (431) 522-5165 
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A N A L Y T I C A L  DATA P A C K A G E  for M S E  T e c h n o l o g y  A p p l i c a t i o n s ,  Inc.  
Data Reporting Package: 0307042 

FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I t 
I I F9V2 

I I Lab Name: BWXT SERVICES - NELS contract: 

Lab Code: Case No. : SAS No. : SDG No.: 0307042 

Matrix: (sail/vater) WATER Lab Sample ID: 0307042-04ADL 

Sample wt /vo l :  2 .5  (g/rnLl G Lab F i l e  I D :  H06V08 

Level: llow/med) MED Date Received: 07/25/03 

3 Moisture: not d e c .  Date Analyzed: 08/06/03 

GC Column: RTX-WS ID: 0.53 (mm) Dilution Factor: 1.0 

Sol1 Extract Volume: 5 (ml) So11 Aliquot Volume: 100 I U L )  

CONCENTRATION UNITS:  
CAS NO. COMPOUND (ug/L or uq/Kg) UG/KG Q 

I I I I 
1,1, I-trlchloroethane I 19701U I 

I 79-01-6--------- trichlosoethene I 2970123 I 
I 127-18-4--------tetrachloroethene 1 19701U I 

I 71-55-6--------- 

FORM I VDA 

p . j l a i .  .. -. i> :: 
BWXT Servlca, Inc. -NEL Serv~cer a 2016 ML Athas Rd. Lynchburg, VA - ZJjO4-5G7 (434) 522-5165 
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A N A L Y T I C A L  DATA P A C K A G E  f o r  MSE T e c h n o l o g y  A p p I i c a t i o n s ,  I n c .  
Data Reporting Package: 0308010 

CASE NARRATIVE 

Fraction: Voiatiles Method: f SWS46-503Y8260B 1 

File Lab ID 
H15V03.D ALO 1 

Sample Cross Reference Table: 

Client ID 
VBtK18 

Hl5V06.D 
H I5V07.D 
HI5VOS.D 
HI 5V09.D 

53953 

0308010-0lADL FlZVl 
03080 10-02 ADL F12V2 
030801 0-OSADL F9AVI 
0308010-06ADL F9AV2 

H15V04.D 

H ISSVO3.D 

HISSV04.D . .. 

VB LKOC I 8 

5648-34B I SBLKO3 
S64S-3451 SBLKQCO3 

I H15V05.D I S659-09B 1 I VBLK19 I 

HI5SVOS.D 0 3 a m m ~  Fl2Sl 

H15V03.0 I ALOl I VBLKl8 
HlSV04.D S3963 V3LKQCI 8 

Analvtical Comments 

HI jSV06.D 
H15SV07.D 
H 15SVOS.D 

I .  

’I -. 

3. 

4. 

5. 

6. 

03 080 10-03AMS 
03080 IO-03AMSD 

FI 2.5 I hlS 
FI 2s 1 MSD 

0308OiO-04A Fl2S2 

The samples were “liquid”, but were treated as P solid for holding time purposes. The 14-day holding times for this 
fraction were met for the initial analyses. 

The samples were extracted as a liquid except that they were ahquoted by mass rather than volume. This allows the 
units to be expressed on a per kg basis; consistent with the statement of work reporting units. Results are reported on a 
-wet weight” basis. 

All sumogate recoveries were acceptable. 

These samples were analyzed along with the next (chronological) batch of samples. A sample from that batch was 
spiked. All LCS recoveries were acceptable. 

Because of the wide mnge of expected concentrations, surrogates were added immediately prior to purging per Method 
5035 Section 6.1.3.5. 

The nominal reporting limit(RL) is 2000 ug/Kg. 

Sample Crass Reference Table: 

I File 1 Lab ID I Client ID i 

I HljSV09.D I 030501 0-07A I FSlAS I I 
I 

~ 

HISSV1O.D 0308010-08A F9ASZ 1 

BWXr Services, Inc.. NEL Services 2016 Mt. Athus Rd.  * Lynchburg, V h  2450JJY7 (4311 522-5 165 
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A N A L Y T I C A L  DATA P A C K A G E  for MSE Technology A p p l i c a t i o n s ,  l n c .  
Data Reporting Package: 0308010 

Analvticnl Comments 

7. The samples were “liquid, but were treated as a solid for holding time purposes. The ICday holding times for this 
fraction were met for the initial analyses. Samples were extracted by a water method (3510C) because of the high 
Liquid content and the small aliquot size. 

Recoveries of phenol-d5 and 2-fluorophenol were low. These surrogates are both votatile and acidic and as such are not 
chemically similar to the three target compounds. Some ofthe 2,4,6-tribromomphenoI recoveries were ako low. All 
but one of the terphenyl-d,, recoveries from the simple matrix were also low. This may be significant since terphenyl- 
dIr  bears somewhat more chemical similaity to bis(2-ethyIhexyl)phrhalak. The 2-fluorobiphenyl and nitmbenzened5 
recoveries horn sample FlZSlMS were also low. All other surrogate recoveries were acceptable. 

Samples were spiked with hexachkorobenxene. The hexachlorobenzene recoveries were low. Recovery of 
hexachlorobenzene from the LCS was acceptable. 

8. 

9. 

I O .  The 14-day holding times for this fraction were met. 

11. The nominal reporting Iimit (RL) is 5000 u a g .  

List of data quaiifiers and definitions (some qualifiers may not be required for this report): 
“B” - Analyte present in the blank. 
“ D  - Sample reanalyzed at  a higher dilution. 
“E” - Concentration exceeded the upper limit of calibration. 
“J” - Analyte detected, but Iess than the quantitation limit. 
“N” - Presumptive evidence of a compound based on a library search. 
“P” - Greater than 25% difference for detected concentrations from the 2 column method. 
“U” - Analyte not detected. The quantitation limit is repofied. 

Udess otherwise stated, all results are on a ”wet weight basis” 
Unless already provided in this rqmrt, a statement of the estimated uncertainty of the results is available. For all items 
other than the conditions detailed above, these test results meet BWXT-NELS’ interpretation of all requirements of 
NELAC. 
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ANALYTICAL D A T A  P A C K A G E  for  MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308010 

CLIENT SAMPLE NO. FOW 1 
VOZATILL ORGANICS ANALYSIS DATA SHEET 

I 1 
I F12V1 I 

Lab Name: BWXT S E X V I E S  Contract : I I 

Lab Code: Case No. : SA5 No.: SDC NO.: 03uaoio 

Macrix: (soLl/uater! WATER Lab Sample I D :  03D8010-01ADi 

Sample ut/vol: 2 . 6  (g/mL1 G Lab F i l s  ID: H15V06 

Level: Ilou/medl MED Date Received: 0 8 / 0 4 / 0 3  

% Moisture: n o t  dec. Date Analyzed: 08/15/03 

GC Column: RTX-VMS ID: 0.53 Imm) Dilution Factor: 1.0 

Soil Extract Volume: 5 (mil 5011 Aliquot Volume: 100 {ULL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kgl UG/KG a 

I I I I 

FCRM I VOA 

BWXT Scriices. fnc. - NEL Services * 2016 Mr. Arhos RC. Lynchburg. VA * ?1504-5*17 a 1434) 5?2-j16$ - ! + Y i 4 i <  .. 5 f,.f 

D-52 



A N A L Y T I C A L  DATA P A C K A G E  for  MSE Technology Appl icat ions ,  Inc.  
Data Reporting Package: 0308010 

FOFM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

1 I 
I e12v2 I 

Lab Name: BWXT SERVICES C o n t r a c t :  I I 

Lab Code: Case No. : SAS No.: SCG No.: 0308010 

Macrix: (soil/water) WATER Lab Sample ID: 0308010-UZADL 

Sample wt/vol : 2.6 (glmL) G Lab File I D :  H15V07 

Leve l :  (lou/med) MED Date Received: 08/04 /03  

I Mois ture :  n o t  dec. Date Analyzed: 08/15/03 

GC Column: RTX-VMS I D :  0 . 5 3  (mm) Dilution factor: 1.0 

Sarl E x t r a c t  Volume: 5 l m L  1 S o ~ l  Aliquot Volume: L O O  (ut) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kgl UG/KG Q 

i I I I 
I 71-55-6 -____-___ 1,1, I-trichloroethane I 19501u I 
I 79-01-6---------trichiocoerhene I 19501U I 
I 127-18-4--------tetrachloroethene i 1950lU I , I I 

FORM I VOA 
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ANALYTICAL DATA P A C K A G E  f o r  MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308010 

FORM 1 C L I E N T  SAMPLE 80. 
VOLATILE ORGANICS A N A L Y S I S  DATA SHEET 

I I 
I F9AV1 I 

Lab Name: BWXT SERVICES Contract : I I 

Lab Code: Case No.: SAS No. : SDG No.: 0308010 

K a u i x :  tsoil/water) WATER Lab Sample ID: 0308010-05ADL 

Sample w t l v o l :  2 . 6  (g/mLl G 

Level: (low/med) MED Date  Received: 08/04/03 

% Moisture: not  dec. Date Analyzed: 08/15/03 

GC Column: RTX-VMS I D :  0 . 5 3  (m) D i l u t i o n  Factor: 1.0 

Lab F i l e  ID: H15V08 

S o i l  Extract Volume: 5 (mil Soil Aliquot Volume: 100 {u r )  

CONCENTRATION UNITS: 
{ug/L or ug/Kg) UG/KG Q CAS NO. COMPOUND 

I 71-55-6-------- -1,1,1-trichloroethane I 18301cI I 
I 79-01-6 -________ t r i c h l o r o e t h e n e  I i 8 9 a i u  I 
I 127-18-4-------- t e u a c h l o r o e t h e n e  I 183OlU I 
I I 

FORM I M A  
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A N A L Y T I C A L  DATA P A C K A G E  for MSE Techno logy  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308010 

FOR3 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 
I F9AV2 I 

Lab Name: BWXT SERVICES Contract :  I I 

Lab code: Case NO. : S A 5  No. : SDG No.: 03080!0 

Matrix : (soil/ wafer) WATER Lab Sample ID: 0308010-06ADL 

Sample wt/vol : 2 . 6  Ig/mil t Lab File ID: H15V09 

Level: (lou/med) ME0 Date Recerved: 0 8 / 0 4 / 0 3  

I M o i ~ t u e e :  not dec. Date Analyzed: 08/15/03 

GC Column: RTX-VMS ID: 0+53 Imm) D i l u t i o n  Factor: 1.0 

Soi l  Extract Volume: 5 I m l )  S o l 1  Aliquot Volume: 100 ( U L I  

CONCENTRATION UNITS: 
CAS NO. COMPOUND (uglL or ug/Kg) UWKG Q 

I I I I 
1,l.l-trichloroerhane 1 19301U I 

1 79-01-6---------trichloroethene I 193013 I 
I 127-18-4-------- tetrachloroethene I 193DlU I 

1 71-55-6 _ _ _ _ _ _ _ _ _  

FORM I VOA 

. .. 
~ ~ ~ C q : !  ?; '' 2 

BWXT Services, 11%. . NEL Scrrices * 2016 Mt. Athm Rd. * Lynchburg, VA * ?4504-5447 (434) 512.5 165 - -  
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  M S E  T e c h n o l o g y  A p p l i c a t i o n s ,  Inc .  
Data Reporting Package: 0308010 

FORM 1 CLIENT SAMPLE NO. 
SZHIVOLATILE 0RGP.NICS ANALYSIS DATA SHEET 

I I 
I F l 2 S l  I 

Lab Name: BWXT SERVICES C o n t z a c t :  I I 

SDG NO.: 0308010 Lab Code: Case No. : SAS No. : 

MatzLx: Isorl/water) SOIL Lab Sample ID: 0306010-03R 

Sample wt/vol: 2.3 Ig/mLI G Lab F i l e  I D :  H15SV05 

Level: (low/rnedl LOW Date Received: 08/04/03 

% Moisture: 0 decacred: ( Y / N J  N Date Extracted:08/13/03 

Concentrated Extract Volume: 1000 (uL1 D a t e  Analyzed: 08/15/03 

I n j e c t i o n  Volume: (UL) Dilution Factor:  1.0 

GPC Cleanup: (Y/N) N pH:  7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOWND ( u g l i  cr ug/Kgl UG/KG Q 

I I I I 
I 118-74-1-------- Hexachlorobenzene I 4 3 1 0 1 ~  I 
I 117-81-7--------bis(Z-Ethylhexyl)phthalate-l 21000 I- I 

I 4310lU I I 92-52-4 _ _ _ _ _ _ _ _ _  1 -,i'-aiphenyl 
I I I I 

FORM I SV 

p.l , . ,>,  i' 2 
BWXT Services. 1r.c. - *'El Selviccs 2016 %It. Athos Rd. Lynchburg. VA 245134-5.147 * (434) 522-5165 .L :- * 
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A N A L Y T I C A L  DATA P A C K A G E  f o r  MSE TechnoIogy A p p l i c a t i o n s ,  Inc.  
Data Reporting Package: 0308010 

FORM 1 CLIENT SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

Lab Name: BWXT SERVICES 
I F12S2 I 

Contract: I I 

Lab Code: Case No. : SAS NO. : SDG N o . :  0308010 

Matrix: ( sc i l /water l  SOIL Lab Sample I D :  0308010-04A 

Sample w t / v o l :  2.0 (g/mL1 G Lab file ID: H155VOB 

Level: Ilow/medl LOW Date Received: 08/04/03 

B Moisture: 0 decanted: ( Y / N )  N Dace Extracted: 06/13/03 

Concentrated Extract Volume: IOOO(uL) Date Analyzed: 08/15/03 

Injection Volume: (UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND lug/L or ug/Kgl UG/KG Q 

I I i i 
Hexachlorobenzene I 4 9 4 1 1 1 ~  I 1 118-74-1-------- 

I 11?-81-7--------bis12-Ethylhexyl)phthalate-l 19200 1- I 
I 92-52-4---------1,1'-Biphenyl I 49401U I 

FORM I SV 
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A N A L Y T I C A L  D A T A  P A C K A G E  for MSE Technology A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308010 

FORM 1 CLIENT SAMPLE NO. 
SEMIVOLATILE ORGANICS wxrsrs DATA SZEET 

I I 
I F9A51 t 

Lab Name: BWXT SZRVICES Contract : I I 

Lab Code: Case No. : SA5 Nc. : SCG N O . :  0 3 m o i o  

Matrix: I s o i i / w a t e r )  SOIL Lab Sample I D :  0308010-07A 

Sample w t / v o l :  2.0 i g /mLl  G Lab F i l e  ID: H15SV09 

Level : (lor/med) LOW Date Received: 08/04/03 

% M o i s t u r e :  0 decanted: (Y/N) N Date Extracted:O8/13/03 

Concentrated Extract Volume: 1000 (ui) Date Analyzed: 0 8 / 1 5 / 0 3  

1n)ection Volume: IuLl Di lut ion  Factor: 1 . 0  

GPC Cleanup: (Y/Nl N pH: 1 . 0  

CONCENTRATION UNITS: 
CAS NO. COMPOUND (uq/L or ug/Kgl UG/KC a 

I I 1 I 
Hexachlorobenzene I 49401U j 1 118-74 -1  _ _ _ _ _ _ _ _  

I 117-81-~--------bis(2-$rh~lhexyl~phthsiate_l 99001- I 
I 92-52-4---------1,1’-Biphenyl I 4940113 I 

FORM I SV 
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A N A L Y T I C A L  DATA PACKAGE f o r  M S E  TechnoIogy A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308010 

FORM 1 C L I E N T  SRMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SiIEET 

I I 

Lab Name: BWXT SERVICES Cont rac t :  
I F9RS2 I 
I 1 

Lab Code: Case NO. : SA5 No.: SDG No.: 0308010 

Matrix: ( s o i l / v a t e r )  SOIL Lab Sample I D :  0308010-08-4 

Sample uc/vol: 2.5 (g/mL) G Lab File ID: H155V10 

Level: Ilou/med) LOW Date Received: 0 8 / 0 4 / 0 3  

% Malsture: 0 decanted: {Y/Nl  N Date Extracted:O8/13/03 

Concentrated Extract V o l u m e :  1000 iuL) Date Analyzed: 08/15/03 

I n j e c t i o n  Volume: IuLl Dilution Factor: 1 . 0  

GPC Cleanup: (Y/N) N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

I 1 I I 
I 118-74-1-------- Xexachlozobenzene I 4080IU I 
1 117-81-7-------- b i s  (2-Ethylhexyl)  phthalate-l 13500 1- I 
I 92-52-4---------1,1'-Blphenyl I 40aoiu I 
I 1 1-1 

FORM I SV 
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A N A L Y T I C A L  DATA P A C K A G E  for  MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  

It6V03.D 
I1 6V04.D 
I I6V08.D 
116V09.D 
I16V[O.D 
I16Vl 1.D 
I16V 12.D 

CASE NARRATIVE 

I Fraction: 1 VoIatifes I Method: 1 SW836-5035'82608 I 
Sample Crass Reference Table: 

AS0 I VBLK3 I 
S4013 LCS3 I 

5659-1?31 VBLK32 

0309016-01ADL F X - V I  
03090 I6-OZADL F2?-V2 

03 090 I 6-0 2A D L MS F?2-V?MS 
030901 6-O2ADLMSD FZLV2MSD 

I File I Lab ID 1 Client ID I 

File 

I I I s\09.d 
. I I l s v l O d  

lllsvll d 

r i  M Z ~  
11 lsv13 d 
l l l s v l l d  

Lab ID Client ID 
5648-47Bl S B L K l S  
sh49-17s1 SBLKQC I5 
03090 16-03A F2!-SI 
03090 16-OJA F22-S2 

03090 16-OJAMS F?2-S?.MS 

03090 t 6-04A51SD FSI-S?klSD 

Analvtical Comments 

1. The samples were "liquid", but were treated as B solid for holding time purposes. The 14-day holding times for this 
Fraction were mer for the initial analyses. 

2. The samples were extmted as a liquid except that they were aliquoted by mass rather than voluine. This aliows the 
units to be expressed on a per kg basis; consistent with the statement of work reporting units. Results are repond on a 
"wet weight" basis. 

All surrogate recoveries were acceptable. 

All MSMSD recoveries were acceptable. 

'Because of the wide wnge of expected concentrations, surrogates were added immediately prior to purging per Method 
5035 Section 6 ,123 .  

3. 

4. 

5. 

6. The nominal reporting limit (RL) is 2000 ug/Kg. 
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A N A L Y T I C A L  D A T A  P A C K A G E  for  M S E  Technology A p p l i c a t i o n s ,  I n & .  
Data Reporting Package: 0309016 

Annlvtical Comments 

File 

I l2HPl6.d 
I1 ZHP 17.d 
I I?HP I8.d 
IlZHP19.d 

7. The samples were”liquid”, but were treated as a solid for holding time purposes. The 14-day holding times for this 
fraction were met for the initial analyses. Samples were extracted by a water method (35lOC) because o f  the high 
liquid cont and the small aliquot size. 

The terphenyt-dlJ recoveries were slightly low from all ofthe sample matrices. The terphenyl-di, recoveries from the 
blank and LCS were well within the acceplable range. All other surrogate recoveries were acceptable. 

There was a small amount of bis~2-ethylhexyl)phth(ate in the blank. Bis(2-ethy1hexyl)phthalate is a common 
laboratory contaminant. 

8.  

9. 

IO. Recovery ofhexachlorobenzene from the MSMSD and LCS was acceptable. 

1 I .  The 14-day holding times for this fraction were met. 

11. The nominal reponing titnit (RL) i s  5000 ug/Kg. 

Client ID 
S648-46BI PBLK09 
S648-46s I PB LKQC09 

Lab ID 

- 0309016-05A FZZ-P 
0309016-05AMS F22-PMS 

Sample Cross Reference Table: 

1 112HP20.d I 03090 16-05AMSD I F22- PMS D I 

Analvtical Comments 

13. All surrogate recoveries were acceptable. 

14. All MSlMSD recoveries were acceptable 

IS. The 14-day holding times for ?his fraction were met. 

16. The nomind reponing limit (RL) is 1000 ugKg. 

List of data qualifiers and definitions (some qualifiers may not be required lor this report): 
”B” - Analyta present in the blank. 
“ D  - Sample reanalyzed at a higher dilution. 
“ E  - Concentration exceeded the upper limit o f  calibration. 

”N” - Presumptive evidence ofa compound based on a library search. 
“P” - Greater than 25% difference for detected concentrations From the 2 coluinn method. 
‘ IJ ”  - Analyte not detected. The quantitation limit is reported. 

. .  “I” +nalyte detected, but less than the quantitation limit. 

Unlessothawise stated. all rt-sulb are on a “wet weigh1 basis” 
Enless already provided in this report. a srateinent ofthe estimated uncenainty of the resulb is available. For all items 
other than the cundittons detailed above. these test results meet BWXT-NELS’ interpretation of ail requirements of 
NELAC. 
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  M S E  T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0309016 

FORM 1 CLIENT SAMlLC, NC. 
VOLATILE OaGANiCS ANALYSIS DATA SHEET 

I I 
I F22-Vl  I 

Lab Kame: BWAT SEXVICE5 C O f l t K a c L :  I I 

Lab Code: Case No. : sas NJ. : SDG N O . :  03090:6 

Matrix: (soll/waLerl SOIL Lab Sample ID: 0309016-01ADL 

Sample wc/vol: 2.6 {g/mL) G Lab File iC: 116'109 

Level: I?ow/med) MED Date Received: 09/05/03 

% Moisture: not dec. Date Analyzed: 09/1€/03 

GC Column: RTX-lmS I D :  0.53 (m) Dilution Factor: 1.0 

Soil Extract Volume: 5 I m l J  Soli Allquot Volume: l o a  iu;) 

CONCENTMUTION UNITS: 
CAS NO. COMPOUND <ug/; of ug!Kgl W / K G  P 

I- I I I 
I 71-55-6---------1,1,l-trichloroethane I 19501U 1 
j 7 9 - 0 1 - 6 - - - - - - - - -  tr:chloroethene t 1350iU I 
1 127-18-4-------- tetrachloroethene I L 9 5 3 I U  I 
I I 1- I 

FOW I VOA 
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A K A L Y T I C A L  D A T A  P A C K A G E  f o r  M S E  T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0309016 

FORM 1 CLIENT SAMPLE R O ,  

-- VOLATILE ORGANICS ANALYSIS DATA SHEET 
I I 
I F22-V2 I 

Lab Name: BWXT SERVICES Contrac t  : I I 

Lab Code: . Case No. : SAS No..  S 3 G  No.. 0399016 

Matrix: [ so iI /uarer l  SOIL Lab Sample :D: 0309015-02PCL 

Sample rt/vol: 2 . 5  ( g / m L )  G 

Leve l  : (lou/rnedl MED Dace Receivcd: 0 3 / 0 5 / 0 3  

% Moisture: not dec. Date Analyzed: 09/16/03 

GC Column: RTX-VMS ID: 0.53 lmm) Dilution F a c t o r :  1.0 

Lab F i l e  ID: 116VlO 

Soil Errracr Volume: 5 I m L )  S o i l  Aliquot Volume: 100 ( U L I  

CSNCENTRATIOH UNITS: 
CAS NO. COMPOUND lug/t o r  ug/Kgl UC/KC 0 

I I I I 
I 19901W t 1 71-55-6- - - - - - - - -  I,l,l-rrichloroethane 

trichioroethene I 144015 I I 79-02-6 - -_-_----  
I ~27-LB-4--------cetrachloroefhene I 1060tJ I 
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  M S E  T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0309016 

FORM 1 CLIENT SD.MP-3 NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA S R E E T  

I t 
I F 2 2 - 5 1  j 

Lab Name: BWXT SERVICES cancract: I I 

Lab Code: Case No. : SAS No. : SDG NO.: 0309016 

Matrix: {scil/uaterl S O I L  Lab Sample ID: 0309016-03A 

Sample  rt/vol: 2.0 l q / rnL I  G Lab F i l e  :R: 111SVli 

Level : Ilou/rnedl LOW Date Received: 0 9 / 0 5 / 0 3  

% Mois:ure: 0 decanted: I Y / N )  N D a t e  Ercra=red:29/S9/03 

Concentrated Extract  V a i u m e :  1000 luLl  Dace  A n a l j z e d :  09/:!103 

Inlecciort Volume: (I211 Dllution Factor: 1.0 

GPC C l e a n u p :  I Y l N l  N D H :  7 . 2  

CONCEKTRATION UNITS : 
CAS NO. COMPOUNO ( u g / L  or ug/Kgl t iG/KZ 0 

FCRM 1 sv 

BWXT S e n i c h .  Inc. - KEL Services ' 2016 Mi. Athos R d .  Lynchburg. VA MOJ-jU? i 4 3 i  522.5  Ih i  
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  M S E  T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0309016 

FORM 1 CLZENT CAMPIE NO. 
SEMIVGLATIX ORGANICS ANALYSIS DATA S H X T  - 

I I 
I FZZ-52 I 

I 1 -  - Lab Name: BWXT SERVICES Contract: 

l a b  C o d e :  " Case No. : SP.5 No. : SDG No. : 0 3 C 3 C 1 6  

Matrix: (soiI/water) SDrS Lab Sample ID: 0 3 0 9 0 1 6 - 0 4 A  

Sannple wtlvol: 2.1 (g/mL) G Lab F l l e  IC: :IISV12 

Level : (low/medl LOW Date  Rsceivcd: 0 9 / 0 5 / 0 3  

Caza Excractad:09/09/03 + Moisture: 0 decanted: I V / W I  Ei 

Concentrated Extrac:  Volume: 1000 (u;) Date  Analyzed: 09/11/03 

1n)ec t ion  V o l u m e :  (UL) D i l u t i o n  Factor: 1.0 

GPC Cleanup:  {Y/N) N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO.  COMPOUND lug/: or ug/Kgl GC/KG P 

I I -- I 
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  MSE T e c h n o l o g y  Appl icat ions ,  I n c .  
Data Reporting Package: 0309016 

FORM 1 
PCB ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

1 1 
I f22-P I 

Lab Name: BWXT SERVICES C o n t r a c t :  

Lab Code: ' Case NO. : SAS NO. : SDG No.: 0309016 

Matrix:  (soiliwater) SOIL Lab Sample ID: 0309016-05A 

Sample w t / v o l :  1.2 1g/rnL) t Lab F i l e  I D :  I12tiP18 

Level:  Ilowlrned) LOW Date  Received: 0 9 / 0 5 / 0 3  

% Mois tu re :  0 decanted: (Y/N) N Date Extracted:09/03/03 

Concentrated Extract Volume: I O O O O [ u L )  Date Analyzed: 09/12/03 

I n j e c t i o n  Volume: 1 .O(UL) Dllution Factor :  1.0 

GPC Cleanup: [Y/N) N pH: 7.0 

I 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kgl UG/KG Q 

I 11096-82-5------Aroclar-1260 I 66001- I 
I t I I 

FORM I PCB 

B&XT Services, Inc. - NEL Services ' 2016 MI Athor RJ * Lynchburg. VA * 24iO3-54-17 ' (43.1) 522-5165 1":v i4i: ill' I.\'; 
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A N A L Y T I C A L  DATA P A C K A G E  f o r  M S E  Technology A p p I i c a t i o n s ,  I n c .  
Data Reporting Package: 0308042 

CASE NARRATIVE 

H24V 16.D 
H26V17.D 
H26V18.D 
W26V19.D 
H26VZO.D 

0308042-OZADL F16-V2 
030804246ADL FZI-VI 
03 08W2-07ADL F2 I -V2 

0308032-07ADLMS FZI-V2MS 
0308042-07ADLMSD F2 I-V2klSD 

Sample Cross Reference Table: 

File 
103SV03.D 
I03SV04.D 

File Lab ID Client ID 
VBLK23 H26V03.D AN01 

H26V04.D s3977 VBLKQC23 
H26VIO.D S659-1 lBlDL VBLKZ? 
H26V I 5 ,  D 0308042-OIADL F16-VI 

Lab ID Client ID 
S648-43Bl SBLKOS 
56-18-4351 LCSOP 

I03SVOj.D 
IO3SVO6.D 
I03SVOI.D 
103SV08.D 
103SV09.D 
103SV10.D 

Analvtlcal Comments 

~ ~. 

030804?-03A F16-SI 
0308042-04A F 16-52 

0308042-08A F21-SI 
030804249A F3 1 4 2  

030804?-09AMS FZ 1 -S?MS 
030504?-09AMSO F2 I-SZMSD 

1. 

2. 

3. 

4. 

5 .  

6.  

The samples were “liquid“. but were treated as a solid for holding time purposes. The 14-day holding times for this 
fraction were met for the initial analyses. 

The samples were extracted as a liquid except that they were aliquoted by mass rather than volume. This allows the 
units IO be expressed on a per kg basis; consistent wrth the statement o f  work reporting units. Results are reponed oil a 
‘%et weight” basis. 

All surrogate recoveries were acceptable. 

All M S N S D  recoveries were acceptable. 

Because of the wide range of expected concentraiions. surrogates were added imnediately prior to purging per Method 
5035 Section 6.1.3.5. 

The nominal reporting limit (RL) is 2000 uyKg. 

SampIe Cross Reference Table: 

B W S T  Services. lnc - NE1 ScwiccJ * ?Dl6 MI. A I ~ D S  Rd. * Lynchbury. VA 23504-SW7 ( 4 3 4 )  j l l - j ! h j  
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A N A L Y T I C A L  D A T A  P A C K A G E  for MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308042 

File 
IO3HP03.d 
103HP04.d 

I03HP05.d 

Analvtical Comments 

7. The samples were ”liquid”, but were treated as a solid for holding time purposes. The 14-day holding times for this 
fraction were met for the initial analyses. Samples were extracted by a water method (35 IOC) because of the high 
liquid con[ and the small aliquot sire. 

8. All surrogates were acceptable 

9. 

10. The 14-day holding times for this fraction were met. 

1 1 .  The nominal reporting limit (RL) is 5000 ug/Kg. 

Recovery of hexachlorobenzene h r n  the MSMSD and LCS was acceptable. 

Client ID 
S6.18-44B I PBLKO2 
S648-445 1 LCSOZ 

0308042-05A F16P 

Lab ID 

Fraction: ] PCB 1 Method: I SW846-351OC18082 
Sample Cross Reference Table: 

1 103HP06.d I 0308042-1OA F21 P I 
103HP07.d 0308042-10AMS 

Analytical Comments 

i 1. All surrogate recoveries were acceptable. 

13. All MSMSD recoveries were acceptablc. 

14. The 14-day hootding times for this fraction were met. 

15. The nominal reporting limit (RL) is 1000 uglKg. 

List of data qualifiers and definitions (some qualifiers may not be required for this report): 
“8”- Analyte present in the blank. 
“13” - Sample reanalyzed at a higher dilution. 
‘E” - Concentration exceeded the upper limit of calbmtion. 
“J” - Analyre detected, but less than the quantitation limit. 
“N” - Presumptive evidsnce of a compound based on a library search. 
“P”-’G‘ieater than 25% difference for detected concentrations from the 2 column method. 
“u” - Analyte not detected. The quadration Limit is reponed, 

- -  

Unless otherwise stated, all results are on a ”wet weight basis” 
Unless already provided in this repon, a statement of the estimated uncertainty of the results IS available. For all itenis 
other than the conditions detaiied above, these test results meet BWXT-NELS’ interpretation of all requirements of 
NELAC. 
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A N A L Y T I C A L  D A T A  PACKAGE for MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I ~ C .  
Data Reporting Package: 0308042 

FORM 1 CLIENT SAMPLE NO, 
VOLATILE ORGANICS ANALYSIS DATA SKEET 

I , I  
I F16-V1 I 

Lab Name: E W E  SERVICES Contract: I I 

SAS N o .  : SDG As.: 0308042 Lab Code: Case No. : 

HatEix: lsoi l /water)  SOIL Lab Sample ID: 0308042-01ADL 

Sample wt/vol: 2.6 [g/rnL) G Lab File IC: H 2 6 V 1 5  

Level: ( low/med) MED Date Received: 08/22/03 

% MoistuKe: not d?c. Date Analyzed:  08/26/03 

GC Column: RTX-VMS ID: 0 . 5 3  (,m) D i l u t i o r .  Fac tor :  1.0 

S o i l  Extract Volume: 5m11 Soil A l i q u o c  Volume: 109 I ' L L )  

CONCENTWTION UNITS: 
CAS NO. COMPOUND (ug/L ar ug/Kg) UGlKG Q 

1.1.1-trichloroethane I 19301U I I 71-55-6---------  
I 79-01-6---------trichloroethene I 19301u I 
1 127-1~3-4-------- tatrachloroethene I 1930(U I 
I 1 

FORM I VOA 

D-69 



A N A L Y T I C A L  D A T A  P A C K A G E  f o r  M S E  T e c h n o l o g y  A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308042 

FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I 1 
I F16-V2 1 

Lab Name: BWXT SERVICES Contract: 1 I 

Lab Code: Case NO. : SA5 No. : SDG NO.: 030~042 

Matrix: (soillwater) SOIL Lab Sample ID: a m a 4 z - a 2 ~ ~ :  

Sample wt/vol: 2 . 6  ( g / m t )  G Lab File ID: A26Vl6 

Level:  ( low/medl MED Date Received: 08/22/03 

% Msiature: not dec. Date Analyzed: 08/26/03 

GC Column: RTX-VMS ID: 0.53 (mml  Dilution Factor: 1.0 

Soil E x t r a c t  Volume:  5 Wl Soil A l i q u o r  Volume: 

CONCENTRATION WNITS: 
CAS NO. COMPOUND (ug/L or ug/Kgl UG/KG P 

100 (UL) 

1 71-55-6---------1,1,l-trichlocoethane I i w ~ I u  i 
I 79-01-6---------trichloccethena I 19601U I 
I 127-18-4--------tetrachloeoethene I 19601C I 

FORM I VOA 

.~ ~~ 

i .  .. : EWXT Seruicer, Inc. - ?IEL Services * 2016 Mi. 9tho3 Rd. * Lynchburg. V A  9 24504.5447 * (434) 522-516j , . _ ,  I ,  . 
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A N A L Y T I C A L  D A T A  P A C K A G E  for  MSE T e c h n o l o g y  A p p l i c a t i o n s ,  Inc .  
Data Reporting Package: 0308042 

FORM I CLIZNT SAMPLE NO. 
VOLATILS ORGANICS ANALYSIS DATA SHZET 

I I 

Lab Name: BWXT SERVICES Contract: I I 
I F 2 1 - I l l  1 

Lab Code: Case No. : SAS NO. : SDG No.: 0308042 

Matrix: ( so i l /water l  SOIL Lab Sample IO: 0308042-06A3L 

Sample ut/vol: 2.5 (g/rni) G Lab File ID; H26V17 

Level: (lou/medl MED Date  Received: 0 8 / 2 2 / 0 3  

% Moisture: not dec. Date Analyzed: 0 8 / 2 6 / 0 3  

GC Column: RTX-VMS ID: 0.53 (mm) Dilution Factor:  1 . 0  

Soil Extract Volume: 5 (mll Soil Aliquot Volume: 

CONCENTRATION UNITS: 
CAS NO. COMFOUND ( u g / L  or ug/Kg) UG/KG Q 

I I I I 
1 ?1-55-6---------1,1,l-~~~ch:oroechane I 19601U I 
1 79-01-6--------- trich loraethene  I 95215 I 
I 127-18-4-------- tetrachloroethens I 1 9 6 0 l U  I 
1 , I , 

FORM I VOA 
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A N A L Y T I C A L  D A T A  PACKAGE f o r  MSE Technology A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308042 

FORM 1 C L I E N T  SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

Lab Name: BWXT SERVICES Contract : 
I F11-V2 I 
I I 

Lab Code: Case No. : SAS No. : SDG No.: 0308342 

Matrix: (soil/water) S O I L  Lab S a m p l e  TD:  0 3 0 8 0 4 2 - O ~ A X  

Sample wc/vol: 2.6 Ig/rnL) G Lab F i l e  ID: H26V18 

Level: ilow/medl MED Date Received: 03/22/03 

% Moisture: not dec.  

GC Column: RTK-VIIS ID: 0.53 (mm) 

Soil E x t r a c t  Volume: 5 (mll 

Date Analyzed:  08/26/03 

Dilution Factor: I .  0 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (uq/L or ug/Kg) Ut/XG 0 

I I I I 
I 71-55-6---------1,1,l-trichloroethane I 195013 i 
I 79-01-6--------- t rlchloroethene I 7 4 0 1 5  I 
1 127-18-4--------tetrazhloroethene I 1950 IU  1 
I i 1- I 

FORM 5 VOA 

105 (UL)  
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A N A L Y T I C A L  D A T A  P A C K A G E  for MSE T e c h n o l o g y  A p p l i c a t i o n s ,  I n c ,  
~ - _  

Data Reporting Packaze: 0308042 

FORM 1 CLIENT SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

I F16-S1 I 
C o n t i a c t :  I I Lab Name: BWXT SERVICES 

Lab Code: Case NO. : SAS No.: SDG No.:  0308042 

Hatrix: (soiI/waterl S O I L  Lab Sample ID: 0 3 0 8 0 4 2 - 0 3 A  

Sample wtlvol: 2.1 (g/mL) G Lab File ID: 1 0 3 S i i 0 5  

Level:  (low/med) LOW Date Received: 08/22/03 

% Moisture: 0 decanted: W / N I  8 Date Extrac ted:  09/02/03 

Concentrated Extrac t  Volume: 1 a o o ( u L )  Date Analyzed: (19/C3/03 

Injeccion Volurne: (UL) D i l i r t i o n  Factor: l . C  

GPC Cleanup: (Y /N)  W pH: 7.Q 

C O H C E N T U T I O N  UNITS : 
CAS NO, COMPOUND luq/L or uq/Kg) UG/Klj Q 

I I I I 

f 11~-81-7--------bisi2-Erhylhexyl)phcha?ace-l 29500/__ 1 
I,l'-Bipheoyl I 4 7 3 0 1 ~  I 

I I 1- I 

Hexachlarobenzene I 6051J I I 1 1 8 - 7 4 - 1 - - - - - - - -  

1 9 2 - 5 2 - 4  ------__- 

FCW I SV 
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A N A L Y T I C A L  D A T A  P A C K A G E  for  M S E  Technotogy A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308042 

FORM 1 CLIENT SAMPLE NO. 
SWIVOLATILE ORGANICS ANALYSIS DATA SBEET 

I 1 
I F16-SZ 1 

:ab Name: ENXT SERVICES CO n c fact : I I 

Lab Code: Case No. : SAS No. : SDG NO.: 030ao42 

Matrix: {so i l /uater l  SOIL Lab Sample ID: 0308042-04A 

Sample w t / v o l :  2.0 tg/rnL) G Lab F l l e  ID: 103SVC6 

Level: (low/med) LOW Date Received: 08/22/03 

Moisture: 0 decanted: (Y /N I  N Date Extracted: 03/02/03 

Concentraced Extract Volume: 1000 (uL) Date Analyzed: 09/03/03 

Injection Volume: IULl Dilution Factor: 1.0 

GPC Cleanup: iY/N) N pH: 7.0 

CONCENTRATION UNITS: 
C R S  NO. COMPOUND (ug /L  or ug/Kgl UG/KG Q 

1 I I I 

1 11~-81-7--------bisl2-Echylhexyl)phthalate_~ 274001- 1 
I 92-52-4---------1,1'-Biphenyl I 4 9 2 o i u  I 

Hexachlorobenrene I 4 9 2 O I U  1 1 118-74-1-------- 

FORM I S V  
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  M S E  T e c h n o l o g y  A p p l i c a t i o n s ,  i n c .  - 

Data Reporting Package: 0308042 

FORM 1 CLTZNT SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 
1 F Z 1 - S I  I 

Lab Name: BWXT SERVICES C o n t r a c c :  I I 

Lab Code: Case No. : SAS No. : SDG No.: 0308012 

M a t r i x :  (soil/water) SOIL Lab Sample IO: 0308042-084 

Sample wt/vol: 2 . 0  Lg/mL) G Lab File ID: I03SVUf 

Level: Ilowlrneci) LOW Oate Received: 08/22/03 

% Moisture: 0 decanted: (Y/N1 N Date Extracted:09/02/03 

Concentrated E x t r a c t  Volume: 1OOO(uL} Date Analyzed: 0 9 / 0 3 / 0 3  

Injection Volume: ( U L l  Dilution Factor: 1.0 

GPC Cleanup: l Y / N 1  N pH: 7.0 

CONCENTRATION UNTTS: 
CAS NO. COMFOUN D ( U g / L  or ug/Kgl UG/KG 0 

I I I I 

1 117-81-7--------bis1Z-Ethylhexyl~ph~halare-l 22500 I- 1 
I 4 9 4 0 1 ~  I 

1 118-74-1--------Hexachlorobenrenzene I 73615 I 

j 92-52 -4  - - -_-____ 1,l' -Biphenyl 

FORM I SV 

~ . .~ 
, - . "  

BWXT Services. Inc - NEL Services 2016 &It. Arhos Rd. * Lynchburg. VA * 2450.4-5447 * (434) 522.51 65 I - 1 , .  . . 
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A N A L Y T I C A L  DATA P A C K A G E  for MSE TcchnoIogy  Appl icat ions ,  I n  C. 
Data Reporting Paekage: 0308042 

FORM 1 CLIENT SP-GLE NO. 
SEMIVOLATITTLE ORGANICS ANALYSIS DATA SHEET 

I I 
1 F21-52 I 

Lab Name: BWAT S E R V I C E S  Contract: I I 

SDG No,: 0308042 Lab Code: Case NO.: SAS No.: 

Matrix: Isorl/a-ater) SOIL  Lab Sarrple 13:  0 2 3 8 0 4 2 - 0 5 A  

SampLe w t i v o l :  2 . 2  I q t m l t  G Lab File ID: I i l 3 S V Q B  

Level: (Low/mdl M W  Dare Received: 08/22/03 

% Moistuta: 0 decanted: ( Y / N I  N D3te Extracted:04:02/03 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 09/03/03 

Injection Valume: [ U L I  Dilution Faczor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CONCENTRATXON UNITS: 
CAS NO. COMPOUND iug/L or ug/Kgl UG;KG c 

I I I t 
I 1 1 8 - 7 4 - 1 - - - - - - - - H e x ~ c h ~ ~ r ~ ~ e ~ ~ ~ n e  I 81815 I 
1 117-81-~--------bis(2-EthyLhexylJph:halace_l 25700 I- I 

1 1 1- I 
I 92-52-4-------- -1,1'-8iphenyl  t 4453lU I 

FG.W I SV 

'. ; . i¶WXTSer.iscs, Inc - NEL Srrvicci - 2016 Mr Aihor Rd * Lynchberg. YA * 24jM-5447 (434; 522-1165 
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A N A L Y T I C A L  D A T A  P A C K A G E  f o r  M S E  TechnoIogy A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308042 

FORM I 
PCB ORSAANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

I I 
I F16P t 

Lab Name: BWXT SERVICES Contract : I I 

Lah Code: Case NO.: SAS No. : SDG No.: 0 3 0 8 0 4 2  

Matrix: ( so i l /water)  SOIL Lab Sample ID: 0 3 0 8 0 4 2 - 0 S A  

Sample ut/vol: 1.2 ( g / m X  t Lab F r l e  ID: I03HP05 

Level: (low/med) LOW Date Received. 08/22/03 

Moisture: 0 decanced: (Y/N) N Dace Extracted:OS/OZ/03 

Concentrated E x t r a c t  Volume: l O O D O ( o L )  Date  Analyzed: 09/03/03 

I n i e c t i o n  Volume: l.O(u~) D b l u t i o n  Factor: 1.0 

GPC Cleanup: (Y/NI  N pH: 7.0 

COhttENTRATION UNITS: 
CAS NO. COMPOUND lug/L OK u g / K g )  UG/KG 0 

I I I I 
I 11096-82-5------Aroclar-~~fiO I 1600 1- I 

FORM I PCB 
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A N A L Y T I C A L  DATA P A C K A G E  for MSE Technology A p p l i c a t i o n s ,  I n c .  
Data Reporting Package: 0308042 

FORM 1 
pca ORGANICS ANALYSIS DATA SHEET 

Lab Name: BWXT SERVICES Contract: 

CLIENT SAMPLE NO. 

I I 
I FZ1P I 
1 I 

Lab Coder . Case No. : SAS No. 1 SDG NO.: 030ao4z 

Matrix: {soil/wacer) SOIL Lab Sample ID: 0 3 0 8 0 4 2 - 1 0 A  

Sample wt /vo l :  2.0 (g/mT) G Lab F i l e  ID: I03HP06 

Level : (lov/med] LOW Dace iteceived: 08/22/03  

% Moisture: 0 decanted: (Y/N1 N Date Extracted:09/02/03 

Concentrated Extract Volume: lOOOO(uLJ Date Analyzed: 04/03/03 

Inject ion Volume: l.O(uL) Dilution Factor: 1 . 0  

GPC Cleanup: I Y / N )  N pK: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L of ug/Kgl UG/KG Q 

I I I 

I 11096-82-5------~rocl0r-1260 I 26001- I 
I I I 'I_ 

FORM 1 PCB 
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Appendix E 

HKM Engineering 
Analytical Data 

E- 1 



E-2 



Client: hISE/TA-Y-TANKS COB 
BIF: 010685 

h p l t  In C o k t r d  Date Cuatorner'a b p l e  ID Cldollde 

030702H00l 06(1 QRm3 F-l B 29.0 
03070ZHM12 0#4LXO3 F-2A 82x1 
0307OZHGC3 MEQNN F-4 148 

03070ZHW6 06(30;2003 F- ICH 154 

E-3 



HKM Labaratory 

MSE/TA - V -Tanks CO/S 
TCLP Metals 
Batch No.: Hg3700 

0.312 37.9 
298 2 00 

030702fl007 F-5-MH 
030702H008 LO-M 
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MSElTA - V -Tanks COlS 
QNQCSurnmary . 

TCLP Metals 
Batch No.: Hg3700 
Values in mg/L 

CRDL 0.01 0 0.0002 

PEW 0.010 u 0.0001 u 

QCS 0.499 0.0067 
QCS TRUE VALUE 0.500 0 0070 I 
0307OZH 007 Fd-MH 0.312 379000 
030702H007R Fd-MHR 0.302 38.5000 

030702H007A F-5-MM 
030702H007 F-5-M HA 
SPIKE ADDED 

2.430 39.5000 
0.31 2 37.9000 
2.000 0.001 0 

HKM Laboratcry Reviewed by K%i$i) 
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Client: MSWJay Cornish 
Project: V Tank 

1 ,Z-Oichloroethane-d, 1 o.a 9.78 97.8 80-  120 
fol uene-U, 10.0 9.81 98.1 80-120 
4-Bromofluorobenzene 10.0 9.43 94.3 a o -  120 

Volatile Organic Compounds 
€PA Method 82603 

Extraction Method: EPA 5030 
Sample Matrix: Water 
Date Reported: 07/29/2003 
Date Sampled: O W 1  9/2003 
Date Received: 06/4912003 
Date Analyzed: 07/0212003 

Lab Id.: 030626M001 
F - IE! - 1 Sample Id: 

Dilution: t ox 
Result 

Compound CAS No. JPQILI Qualifier 
1,l ,I-Trichlaroethane 156-59-2 1.0 0.28 J 
Trich loroethene 79-01-6 5.1 
Tetrachlorosthene I 27-2 8-4 < 1.0 0.53 J 

Surrogate Report 
Conc. Added Conc. Found QC 

Compound (PLgW ( I d L )  %Rec. Range 
Dibromofluoromethane 10.0 9.94 99.4 80-  120 

U - compound not detecied C:"L 
J - compound detected, but concentration less than quantitation llrnlt Review 
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Volatile Organic Compounds 
EPA Method 82608 

(IrgW Qualifier 1 I[Compounci CAS No. 

ITrichloroethene 79-01-6 c 1.0 0.63 J 
I ,I ,I-Ttichloroethane f 56-59-2 1.0 U 

Extraction Method: EPA 5030 
Sample Matrix: Water 
Date Reported: 07/29/2003 
Date Sampled: OW1 912003 

Client: MSUJay Cornish Date Received: 06/19/2003 
Project: V Tank Date Analyzed: 07/02/2003 

Lab Id.: 030626M001 
F - 16 - 1 

Dilution: 1 oox 
Sample Id: 

fetrachloroethene 127-1 8 4  1.0 U 
Surrogate Report I 

Conc. Added . Conc. Found QC II 
Compound (PglL) (pglL) % Rec. Range 1 
Dibromofluorornethane 10.0 10.26 102.6 80 - 120 
1 ,L-Dichlor~ethane-d, 10.0 10.70 707.0 80- 120 
Toluene-d, 10.0 9.88 98.8 80-120 
4-Bromofluorobenrene 10.0 9.47 94.7 B O -  120 

_- 
U - compound not detected fi'_ - I ' 
J - compound detected. but concentration less than quantitation limit Review 
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Volatile Organic Compounds 
EPA Method 82608 

I Result U 

Client: MSUJay Cornish 
Project: V Tank 

Extraction Method: EPA 5030 
Water Sample Matrix: 

Date Reported: 07/29/2003 
Date Sampled: 0611912003 
Date Received: 06/19/2003 
Date Analyzed: 07/02/2003 

Lab Id.: 030626M001 

Dilution: I OOOX 
Sample Id: F- 1B - 1 

Tnchloroethene 79-01 -6 2.0 0.11 J 
Tetrach loroethene i 27-1 8-4 1.0 U 

Conc. Added Conc. Found QC 
Surrogate Report 

Compound (PS~L) (pg/l) % Rec. Range 
Dlbfomofluorornethane 10.0 10.50 105.0 80-  120 
1,2-Dichloroethane-d, 10.0 10.15 101.5 80-120 
Toluened, 10.0 I 0.03 100.3 80 - 120 
4-BromofluoroSenzene 10.0 8.17 87.7 80-120 

U - compound not detected ,' ,:-.< 
Review J - compound detected, but concentration less ihan quantitation limit 
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Volatile Organic Compounds I EPA Method 8260B 

Extraction Method: EPA 5030 
Sample Matrix: Water 
Date Reported: 07/29/2003 
Date Sampled: 06/19/2003 

Cfient: MSEIJay Cornish Date Received: 06/19/2003 
Project: V Tank Date Analyzed: 0710212003 

Lab Id.: 030626M002 
F - I B  - 2 

I ox 
Sample Id: 

Dilution: 

lcornpoun d CAS No. (PgW Qualifier 
1 ,I ,I -Trichloroethane 156-59-2 c I .0  0.35 J 
Trichloroethene 79-01 -6 6.7 -. 

e 1.0 0.67 J Tetrachloroethene 127-1 8 4  
Surrogate Report 1 

Conc. Added . Conc. Found QC 
(pgltl (MlL) % Rec. Range Compound 

Dibromofluoromethane 10.0 11.29 112.9 ao-  120 
l,Z-Dichloroethaned, 10.0 10.66 106.6 8 0 -  120 

10.0 10.52 105.2 80- 120 Toluene-d, 
4-Sromofluorobenzene 10.0 9.32 93.2 80- 120 

U - compound not detected /: f-l a 

Review J - compound detected, but concentration less than quantitatmn limit 
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Client: MSEIJay Cornish 
Project: V Tank 

lcornpound ( P g U  ( p g W  % Ree. Range 
Oibromofluoramethane 1 D.0 10.15 101.5 80-?20  

Volatile Organic Compounds 
EPA Method 82608 

Extraction Method: EPA 5030 
Sample Matrix: Water 
Date Reported: 07/29/2003 
Date Sarnpfed: 06/19/2003 
Date Received: 06/19/2003 
Date Analyzed: 07/02/2003 

Lab Id.: 030626MM12 
F - 18- 2 Sample Id: 

Dilution: I oox 

!Compound CAS No. (PgiL) Qualifier 
I1  ,l,l-Trichloroethane 156-59-2 < t o  L I  
[Trichloroethene 79-01-6 

- 
< 1.0 0.60 J 

127-1 8-4 < 1.0 u 
Surrogate Report 

II Conc. AddeU ' Cone. Found ac 

10.26 102.6 80-120 

Toluene-d, 10.0 9.47 94.7 8 0 -  120 
4-Brornafluoro benzene 10.0 9.71 97.1 60-120 

1 ,Z-Dichlomethane-d, 10.0 

,- - /, 
' j  I 
Review 

U - compound not detected 
J - compound detected, but concentration less than quantitation limit 
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Volatile Organic Compounds 
EPA Method 82608 

DibromofluoFomeihane 10.0 10.28 102.8 80- 120 
1,2-DichIoroethane-d, 10.0 i 0.78 107.8 8 0 -  $20 
Toluened8 10.0 10.02 100.2 8 0 -  120 
4-Bromofluorobenzene tO.0 8.77 87.7 80-  120 

Extraction Method: EPA 5030 
Sample Matrix: Water 
Date Reported: 07/29/2003 
Date Sampled: O W 1  9/2003 

Client: MSWJay Cornish Date Received: 06/19/2003 
Project: V Tank Date Analyzed: 07/02/2003 

Lab Id.: 030626M002 
F- 18 - 2 

Dilution: ~ O O O X  

I 1 

Sample Id: 

ICornpound CAS NO. IvgU Qualifier J 
!I ,l,l-Trkhloroethane 156-59-2 z.0 U 

i I U - compound not detected ,.* .: 
J - compound detected, but concentration less than quantitation limit Review 

E-1 1 



I I 

‘Trichtoroethene 7902-6 1.9 
Tetrachlomethene 127-28-4 1.0 U 

Cow. Added Conc. Found QC 
Surrogate Report 

Compound (PgW (pglL) % Rec. Range 
Di brsmofluoromethane 10.0 10.24 102.4 80- 120 
t ,2-Dichloroethane-d, 10.0 11.10 111.0 80-120 
Toluened, 10.0 10.17 101.7 8 0 -  720 
4Brornofluorobenzene 10.0 9.15 91.5 80- 120 

Client: MSElJay Cornish 
Project: V Tank 

Volatile Organic Compounds 
EPA Method 82608 

Extraction Method: EPA 5030 
Sarnpte Matrix: Wafer 
Date Reported: 0712Y2003 
Date Sampled: 0613012003 
Date Received: 06/30/2003 
Date Analyzed: 07/02/2003 

Lab Id.: 030702H004 
Sample Id: F-5-VH 

Dilution: 1 ox 

Compound CAS No. (+QW 
1.1,l -Trichloroethane 156-53-2 e 1.D 

*%i-; U - compound not detected 
J - compound detected, but concentration less than quantitation limit 

- , 
Review 
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Volatile Organic Compounds 
EPA Method 82608 

Client: MSE/Jay Cornish 
Project: V Tank 

Extraction Method: 
Sample Matrix: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 

Lab Id.: 
Sample Id: 

Dilution: 

EPA 5030 
Water 

07/2Z2 00 3 
0613012003 
06/30/2003 
07/02/2003 

030702H004 
FS-VH 

YOOX 

Compound CAS No. (Pgw Qualifier 1 
1 ,l.l-Trichloroethane 156-59-2 c 1.0 U 
Trichloroethene 7941 -6 < t.0 0.25 J 
Tetrachloroethene m - 1 8 - 4  < 1.0 U 

Conc. Added Conc. Found P C  
Surrogate Report 

Compound (PglL) b Q / U  XRec. Range I 
Dibromofluoromethane 10.0 10.57 105.7 80-120 
1 ,Z-Dichloroethane-d, 10.0 9.81 98.1 80-  120 

4-Bmrnofluorobenzene 10.0 9.19 91.9 80-120 
Toluene-d, 10.0 9.51 95.1 8 0 -  120 

U - compound not detected {;; $+ 
J - compound detected, but concentration less than quantitation limit Review 
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Volatile Organic Compounds 
EPA Method 82600 

Extraction Method: 
Sample Matrix: 
Date Reported: 
Date Sampled: 

Client: MSElJay Cornish Date Received: 
Project: V Tank Date Analyzed: 

Lab Id.: 
Sample Id: 

Dilution: 

EPA 5030 
Water 

07/2212003 
0613012003 
06/30l2003 
07/0U2O 03 

030702H004 
FS-VH 
I ooox 

Result 
Compound CAS No. WiL) Qualifier 
l,l,l-Trichloroethane 15659-2 < 1.0 U 
Trichloroethene 79-01-6 c 1.0 U 
Tetrachlaroethene I 27-< a-4 c 1.0 U 

Surrogate Report II Conc. Added Cmc. Found QC 
\Compound btglU (pglL) % Rec. Range r 10.0 10.59 105.9 80- 120 
11.2-Dichloroethane-d, 10.0 9.61 96.1 80- 120 
Toluened8 10.0 9.67 96.7 80-120 
4-Bromofluorobenzene m a  9.60 96.0 80- 120 

U - compound not detected L p<-, 
J - compound detected, but conmntration less than guanlilaiion limit Review 
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Volatile Organic Compounds 
EPA Method 82606 

Extraction Method: EPA 5030 
Sample Matrix: Water 

Laboratory Reagent Blank 

Method 82608 

Date-Reported: 07/22/2003 
Date Sampled: NIA 
Date Received: NIA 
Date Analyzed: 0710212003 

Client: MSUJay Cornish 
Project: V Tank 
Lab Id.: 0702LR61 

Result ll 
CAS No. o l g u  Qualifier 1 
156-59-2 t.0 U 

Trichloroethene 79-01-6 e 1.0 U 
Tetrachloroetfrene 127-j 8-4 G 1.0 U 

Surrogate Report 
Conc. Added Conc. Found QC 

Compound 
Dibromofluoromethane 10.0 10.61 106.1 80-120 
1.2-Dichloroefhane-d, 10.0 9.38 93.8 80-120 
Toluene-d, 10.0 10.21 102.1 BO- 120 
4-Bromofluorobenzene 10.0 9 34 93.4 80- 120 

U - compound not detected 
J - compound detected, but concentration less than quantitation limit 

[ F T f d  
Review 
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Volatile Organic Compounds 
€PA Method 82606 

10.13 101.3 70-130 
Tetrachloroethene 10.0 9.42 94.2 70-130 

Surrogate Report 
Conc. Added Cam. Found QC 

Date Reported: 07/22/2003 

I I Extraction Method: EPA 5030 
Date Analyzed: 07/02/2003 

Laboratory Control Sample Sample Matrix: Water 

Method 12608 

Client: MSElJay Cornish 
Project: V Tank 
Description: OJOPLCSI 

I1 Conc. Added Conc. Found GIC 
/Compound (IrgW ( p W  K Rec. Range 
t ,l.l-Trichloroethane 10.0 8.79 87.9 70-130 

ICompound (PQ~LI (!-LQ~) *A Rec. Range 
Dibromofluorornethane 10.0 9.78 97.8 80-120 
1 ,Z-Dichloroethaned, 10.0 9.64 96.4 80-  120 
Tolune-d8 10.0 8.73 97.3 80-120 
4-Bromofluorobenzene 10.0 10.51 105.1 80-120 

_ .  
Review 
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Water Volatile Duplicate Report 

Method %%OB 

Project: VTank 

Lab Name: HE34 Laboratories Customer: MSE I lay Cornish 
Labcode: MTW10 

Sample No.: 030702H00.1 Date Anrtyred: 07/03;2003 

E-17 
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Client: MSElJay Cornish 
Project: V Tank 

, Semi-Volatile Organic Compounds 
EFA Method 525.2 [Screening) 

Extraction Method: EPA 3510 
Sample Matrix: Aqueous 
Date Reported: 0812712003 
Date Sampled: 06/30/2003 
Date Received: 07/01/2003 
Date Analyzed: 08/19/2003 

Lab Id.: 030702H005-2 
Sample Id: F * 5 - SH 

Result 
CAS No. 

Bis(2-ethylhexyl) phthalate 794 1 -6 
< 25.0 

Hexachloro benzene 127-7 8-4 

Conc. Added Conc. Found 
Compound WU ( d L )  % Rec. Range 
1,3-dirnethy[-Z-nitrobenren e 5.0 4.70 93.9 70- 130 
PyrenediO 5.0 4.65 92.9 70-130 
Triphenyl phosphate 5.0 4.41 88.7 70- 130 
Perylene-dlZ 5.0 3.61 72.1 70-130 

,/*T> I 

Review 
c,, L d  U - compound not detected 

J - compound detected. but concentration less than quantitation limit 
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Warer &mi-Vulatile Duplicate Report 

Method 525.2 (Screening Level) 

Lab Nnmc: HKii Laboratories Project: MSEl V-Tads CO/S 

Lab Code: MTOO IO  Customer: MSE - Jay Cornish 

Sample No.: 030702HOOj-2 Date Analyzed: 08/19/2003 

E-20 
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Client: MSElJay Cornish 
Project: V lank 

LCornpound ( Irg/L) wu % ~ e c .  Range I 
aiphenyl 5.0 5.77 115.4 70-130 
Bis(2-ethy[hexy!) phthalate 5.0 4.56 91.1 70- 130 

Semi-Volatile Organic Compounds 
Method 525.2 (Screening Level) 

ICompound ( P m  (pg/L) %Ret. Range 1 
1,3-dimethyCP-nitrobenzene 5.0 4.94 98.9 70- 130 

Extraction Method: EPA 351 0 
Sample Matrix: Aqueous 
Date Reported: 08127/2#03 

NA Date Sampfed: 
Date Received: NA 
Date Analyzed: 0811912003 

Lab Id.: 0819LCSl 
Sample Id: Laboratory Control Sample 

Hexachloro benzene 10.0 9.67 96.7 70-130 
Surrogate Report 1 

Conc. Added ' Conc. Found QC II II 

PyFenedlO 5.0 4.97 99.5 70-130 
92.7 70- 130 

4.43 88.6 70- 130 
Triphenyl phosphate 5.0 4.64 
Perylene-dl2 5.0 

U - compound not detected &;i 
J - compound detected, but concentration less than quantilation limit Review 
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Semi-Volatile Organic Compounds 
Method 525.2 (Screening Level) 

Client: MSElJay Cornish 
Project: V Tank 

Extraction Method: €PA 3510 
Sample Matrix: Aqueous 
Date Reported: 08/27/2003 

Date Received: NA 
Date Analyzed: 0811912003 

Lab Id.: D819EXBl 
Sample Id: Extraction Elan k 

Rate Sampled: NA 

(Compound CAS No. (P!w Qualifier 
Biphenyl 156-59-2 .z 1.0 U 

[Bi$(Z-eihylhexyl) phthalate 79-01-6 
Hexachlorobenzene 127-18-4 < 1.0 U 

Surrooate Report 

JCom pound ( P W  IrQk) %Rec. Range 
1.3-dimetfiyl-2-nitrobenzene 5.0 4.75 95.0 70 -  130 
Pyrene-dlO 5.0 4.95 99.0 70-  130 
Triphenyl phosphate 5.0 4.66 93.2 70- 130 
Perylene-dlZ 5.0 2.54 50.7 70-130 

U - compound not detected 
J - compound detected, but concentration less than quantitation limit 

, ( / F A  ’ 
Review 
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I 1 

[Compound CAS No. (PLg/L) Qualifier 
1 ,I ,1-Trichloroethane 156-59-2 c 160 4.5 J 
Trichloroethene 79-01-6 e 160 52.2 J 
Tetrachloroethene 127-1 8-4 < 160 7.7 J 

I 1 

Client: MSElJay Cornish 
Project: V Tank 

Volatile Organic Compounds 
EPA Method 82608 

Extraction Method: 
Sample Matrix: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 

Lab Id.: 
Sample Id: 

Dilution: 

EPA 5030 
Water 

0812112003 
07/24/2003 
07/2512003 
08/06/2003 

030725J003 

160X 
FSVH-1 

ICompound (Pi&) {rglLI %Ref. Range 
Dibrornofluoromethane 10.0 9.20 92.0 8 0 -  120 
1 ,Z-Dichloroethane-d, 10.0 8.52 85.2 ao- 120 
Toluened, 10.0 9.59 95.9 ao- 120 
4-Bromofluorobenzene 10.0 9Jl7 90.7 80-120 

Note: Sample run at 16Ox dilution; results corrected for dilution. 

U - compound not detected c: :4 
J - compound detected, bul concentration less than quantitation limit Review 
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1 

Client: MSElJay Cornish 
Project: V Tank 

Compound (PSW (P@L) % Rec. Range 
Oibromofluoromethane 10.0 9.59 95.9 8 0 -  120 
1 ,Z-Dichloroethane-d, 10.0 9 . 4  94.8 8 0 -  120 

Volatile Organic Compounds 
EPA Method 82608 

Extraction Method: 
Sample Matrix: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 

Lab Id.: 
Sample Id: 

Dilution: 

EPA 5030 
Water 

0812 1 /ZOO3 
07/24/2003 
07/25/2003 
08/06/2003 

030725J004 

160X 
FSVH-2 

Result 
Compound CAS No. (Pg’L) Qualifier 
1 , I  ,1-Trichloroetharre 156-59-2 < 160 45. l  - 
Trichloroethene 79-01 -6 $60 69.2 J 
Tetrachloroethene 127-t 8-4 180 9.6 J 

Surrogate Report 
Conc. Added Conc. Found QC 11 

Toluene-d8 10.0 10.43 t04.3 80- 120 
4-Bromofluorobenzene 10.0 9.25 92.5 80- 120 

Note: Sample run at 160x ditution; results corrected for dilution. 

U - compound not detected 
J - compound detected, but concentration less than quantitation limit 

fiw 
Review 
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Volatile Organic Compounds 
EPA Method 82608 

Extraction Method: EPA 5030 
Sample Matrix: Water 

I 1 Date Reported: 08/21/2003 
Date Sampled: 07/24/2003 

Client: MSElJay Cornish Date Received: 0712512003 
Project: V Tank Date Analyzed: 08/08/2003 

Lab Id.: 0307255005 
Sample Id: F a 4 8  

Dilution: 1 ox 

Result (I 
Compound CAS No. (Pgw Qualifier 
1 , l  .I-Trichloroethane 156-59-2 < 10.0 2.3 J I I Tetrachiomeihene 177-f R-h € 1 0 0  R R .I 
Trichtoroethene 79-01-6 33.3 

Surrogate Report 
Conc. Added Conc. Found QC 

bQ/U (pQlL) % Rec. Ran g e Compound 
Dibmmoftuorornethane 10.0 10.02 100.2 B O -  120 
1 ,ZDichlomethane-d, 10.0 9.67 96.7 80- 120 
Toluene-d8 10.0 10.54 105.4 B O -  ?20 
4-Bromofluorobenzene 10.0 t0.07 100.7 B O -  120 

Note: 

U - compound not detected 

Sample run at l o x  dilution; results corrected for dilution. 

“.m c: -13 
J -cornpound detected. but concentration less than quantitation limit Review 
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Laboratory Control Sample 

Method 826OB 

Client: 

Compound (PgW ( P g l L )  %Rec. Range I 
I1 ,I ,I-Trichloroethane 10.0 9.31 93.1 70-130 

Volatife Organic Compounds 
EPA Method 82608 

Date Reported: 0811312003 

Extraction Method: EPA 5030 
Date Analyzed: 0810612003 
Sample Matrix: Water 

MSElJay Cornish 
Project: V Tank 
Description: 0806LCS1 

Conc. Added Conc. Found QC [I 

Trichlomethene 10.0 9.41 94.1 70-130 
Tetrachlomethene 10.0 I 0.09 100.9 70-130 

Surrogate Report 
Conc. Added Conc. Found 

Dibromofluoromethane 70.0 10.30 103.0 a o - i z o  
1,2-DichIoroethane-d, 10.0 9.86 98.6 8 0 -  120 
Tolune-d, 10.0 10.36 103.6 80 - 120 
4-Bromofluorobenrene 1a.o 9.70 97.0 80-120 
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Volatile Organic COmpOUnds 
EPA Method 82SQB 

Date Reported: 08/1812003 

Extraction Method: EPA 5030 

Laboratory Control Sample 
Date Anafyzed: 0810812003 
Sample Matrix: Water 

Method 82608 

Client: MSW TA Jay Cornish 
Project: V Tank 
Description: 0807LCS1 

I1 Conc. Added Conc. Found QC 1 
(Compound 1WU IpglL) K Rec. Range 1 
1 ,l,l-Trichloroethane 10.0 8.10 81.0 70-130 
Trichloroethene 10.0 8.32 83.2 70-130 
Tetrachloroethene 10.0 9.17 91.7 70-130 

Surrogate Report 
Conc. Added Conc. Found QC 

Compound (PSn) (pgA) XRec. Range 
Dibromafluorornethane 10.0 9.93 49.3 80-120 

10.0 9.62 96.2 80-120 
Tolune-d, 10.0 10.61 106.1 80-120 
4-8romofluorobenzene 10.0 10.72 $07.2 80- 120 

I ,2-Dichloroethane-d4 
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Volatile Organic Compounds 
€PA Method 82608 

Qualifier \Compound CAS No. (IrgW 
I . I  .I-Trichloroethane 156-59-2 1.0 u 
Trichlomethene 7401-6 .c 1.0 U 

Extraction Method: EPA 5030 
Sample Matrix: Water 
Date'Reported: 08/f8/2003 
Date Sampled: NIA 
Date Received: NIA 

Laboratory Reagent Blank 

Method 6260B Date Analyzed: 0810812003 

Client: MSEmA Jay Cornish 
Project: V-Tank 
Lab Id.: 0807LRB1 

- 
Tetrachloroethene 127- I 8-4 %z 1.0 U 

I Surrogate Report 
II Conc. AUded Conc. Found P C  
JCompound (W-) (pg/L) X Rec. Range 
Dibromofluorornethane 10.0 10.13 101.3 8 0 -  120 
1 .Z-Dichloroethane-d, 10.0 9.67 96.7 8 0 -  120 
Toluenedo 10.0 11.04 110.4 8 0 -  120 
CBromofluorobenzene 10.0 9.87 98.7 ao- 120 

U - compound not detected GGIJ 
J - cornpound detected, but concentration less than quantitation limit Review 
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03-Sep-03 4 : t ~ p t  . . . .. . . ....... _____ . .. .___ . . . . .. . . 

Client: MSE/TA-V TANK CO/S 
BIF: 010823 

Sample ID Cdlecied Date Customcr's Sample ID C l ~ I ~ r l d e  

- CmvU 

03(3806KOOI 08101/2003 F l t  VH 565 

OMBDBKW2 oBMlrzM)3 Ft2CIH 33.0 
03oBo6KoM OB(0119X3 F 9 A  vn a10 

0 - m  wi/2w3 F9A CIH 48.0 
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Volatile Organic Compounds 
EPA Method 82608 

(P4W (pg/L) %Ret .  Range 1 
Dibromofl uorornetha ne 10.0 9.59 05.9 80-120 

Extraction Method: EPA 5030 
Sample Matrix: Water 
Date Reported: 09l0Y2003 

Client: MSflTA -Jay Cornish 
Project: V Tank 

Date Sakipled: 0810112003 
Date Received: 08IQ112003 
Date Analyzed: 08/15/2003 

Lab Id.: 030806K005 
Sample Id: F12 (GC) 

Dilution: 20x 
250u115ml 

Compound CAS No. W L )  Qualifier I 
l.1,l-Trichloroethane 156-59-2 20 11.4 J 
Trichloroelhene 79-01 -6 379 
Tetrachlomethene 127-1 5 4  42 

Surrogate Report 
Canc. Added Conc. Found P C  

1 .2-Dichloroethane-d4 10.0 9.14 91.4 80-120 
Toluene-d, 10.0 10.67 106.1 80-  120 
CBromoftuorobenzene 10.0 9.44 94.4 80 -120 

Note: Sample run at 2Ox dilution; results corrected for dilution. 

U -compound not detected GpLti 
J - compound detected, but concentration less than quantitation limit Review 
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Volatile Organic Compounds 
EPA Method 82606 

Extraction Method: EPA 5030 
Sample Matrix: Water 
Date Reported: 09/03/2003 

Client: M S W A  -Jay Cornish 
Project: V Tank 

Date Sampled: 08/01/2003 
Date Received: 0810112003 
Date Analyzed: 08/15/2003 

Lab Id.: 030806K006 
Sample Id: F9A (GC) 

Dilution: 20x 
250uU5mI 

Result 
Compound CAS No. (PQlL) Qualifier 
1.1,l-Trichloroethane 156-59-2 85.2 
Trichloroethene 78-01-6 454 
Tetrachloroethene I 27- 1 8-4 31.7 

Surrogate Report 
Conc. Added Conc. Found QC 

lCom pound ( P g u  h / L )  % Rec. Range I 
Dibromofluorornethane 10.0 8.96 89.6 80-120 
1 ,2-Dichloroethane-d4 1 D.0 8.81 88.1 ao-120 
Toluene-d, 10.0 1O.OD 100.0 80-  120 
4-Brornofluorobenzene 10.0 9.75 97.5 BO-  720 

Note: Sample run at 20x dilution; results corrected for dilution. 

U - compound not detected 
J - compound detected, but concentration less than quantitation limit 

d.: <?fb 
Review 
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I 1 

Canc. AddeU Conc. Found QC 
Compound ( P Q U  (pg/L) % Rec. Range 
t,l,l-Trichloroethane 10.0 8.19 81.9 70-730 
Trichloroethene 10.0 8.80 88.0 70-130 
Tetrachlomethene 10.0 8.76 87.6 70-130 

Laboratory Control Sample 

Volatile Organic Compounds 
EPA Method 82608 

Date Reported: 09/03/2003 

Extraction Method: EPA 5030 
Date Analyzed: 08/15/2003 
Sample Matrix: Water 

Method 82608 

Client: MSElTA - Jay Cornish 
Project: U Tank 
Description: 0815LCS1 

E-33 



~ 

03-SepO3 1 0 : j ~  ut11 
.......I .... .................................................. ................................................................................ ............ 

Client: MSE/TA-V TANK CO/S 
BIF: 010843 

Sample ID C o k l t d  Date Culomer's Sample ID Chlorldc 
(mdU 

0308120001 m 7 m  FE-CLH 3My3 

0308320002 OBx1W2003 F1OCLH 42.0 
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Volatile Organic Compounds 
EPA Method 82608 

Extraction Method: EPA 5030 I Sample Matrix: Water 
I I Date Reported: 0910312003 

Oate Sampled: 08/06/2003 
Client: MSElJay Cornish Date Received: 0811512003 
Project: V Tank Oate Analyzed: 08/20/2003 

Lab Id.: 0308180001 
Sample Id: F? 0-1 

Difution: 20x 
250uU5rnl 

/I Result 1 
Qualifier CAS No. (PQIL) I ICom pound 

1.1,l-Trichloroethane 156-59-2 c 20.0 16.5 J 
1 Trichlomelhene 79-0 1-6 177 
Tetrachloraethene f27-184 32.0 

Surrogate Report 
Conc. Added Cam. Found QC 

Compound (pgW I Rec. Range 
Dibrornofluorornelhane 10.0 9.42 94.2 80-120 
1 .L-Dichloroethaned, f 0.Q 9.52 95.2 8 0 -  120 

Toluene-d8 10.0 10.07 100.7 80-120 
4-Bromofluorobenzene 10.0 10.33 103.3 80-120 

Note: Sample tlln at ZOx dilution; results corrected for dilution. 

U - compound not detected 
J - compound detected, but Concentration less than quantitation lime 

(;:<-.! 
Review 
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Volatile Organic Compounds 
EPA Method 82608 

Extraction Method: EPA 5030 
Sample Matrix: Water 
Date Reeorted: 09/0312003 

Client: MSWJay Cornish 
Project: V Tank 

Date Sampled: 08/06/2003 
Date Received: 0811 5/2003 
Date Analyzed: 08/20/2003 

Lab Id.: 03081 80002 

Dilution: 38.S 
130u115rnl 

Sample Id: FI O-2 

(Compound CAS No. (PglL1 Qualifier 
1.1 .l-Trichloroethane 156-59-2 43.5 
Trichloroethene 79-01-6 150 
Tetrachloroethene 127-18-4 < 38.5 27.9 J 

Surroaate ReRorl 
Conc. idded Conc. Found QC 

ICompound W L )  (!q/L) 56 Rec. Range 
Dibromofluoromethane 10.0 9.46 94.6 80- 120 
1 ,2-DichloroeMane-d4 10.0 8.98 89.8 80-120 

10.0 10.14 101.4 a a -  120 Totuene-d, 
4-Bromofluorobenzene 10.0 10.09 

Note: 

100.9 80- 120 

Sample run at 34 .5~  dilution; results corrected for dihtion. 

U - compound not defected 
J - compound detected, but concentration less than quantitation limit 

{: ::+ 
Review 
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Volatile Organic Compounds 
EPA Method 82608 

CAS No. ( P a )  Qualifier 1 
1 , T I  l-Trichlaroelhane 156-59-2 35.1 
Trichforoethene 79-01-8 774 
Telrachlamelhene 127-18-4 365 1 

Conc. Added Conc. Found P C  
Compound 

1 ,Z-Dichlomethane-d, 10.0 9.50 95.0 80- 120 
ToluenedB 10.0 1 I .04 310.4 80-120 
4-Bromofluorobenzene 10.0 9.57 95.7 80- 120 

Note: Sample run at l o x  di!UtiDtl; resutts corrected for dilution. 

. Kf.; U - compound not detected I r  
J - compound detected, but concentration less than quanlitation limit Review 
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I 1 

ITetrachloroethene 127-1 8-4 < 10.0 5.9 J 

Conc. Added Conc. Found QC 
Surrogate Report 

Client: MSElJay Cornish 
Project: V Tank 

Volatile Organic Compounds 
EPA Method 82606 

Extraction Method: EPA 5030 
Sample Matrix: Water 
Date Reported: 09/0312003 
Date Sampled: 08/06/2003 
Date Received: 08/07/2003 
Date Analyzed: 08/20/2003 

Lab Id.: 03081 20004 
Sample Id: FIO-VH 

Dilution: I ox 

[Compound CAS No. ( P W  Qualifier I 
II1,l-Trich[oroethane 156-59-2 c lD.0 3.6 J 

ITrichloroethene 79-01-6 23.2 1 

ICornpound ( P g u  bQ/L) %Rec. Range I 
Oibromofluorornethane 10.0 9.05 90.5 8 0 -  120 
1,2-Dichloroethane-d, 10.0 8.95 89.5 80- 120 
Toluene-d, 10.0 9.73 97.3 80-120 
4-Bromofluofobenzene 10.0 10.04 100.4 8 0 -  120 

Note: Sample run at $Ox dilution; results corrected for dilution. 

U - compound not detected 
J - compound detected, but concentration less than quantitation limit 

L,.F-fJ 
Review 
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WATER VOLATILE MATRIX SPIKE / MATRlX SPIKE DUPLICATE RECOVERY 

EPA METHOD 82608 

Project Vlbllli 

Lab Name: €iKM Lahoratories 
Lab Cnde: M?ii0lO 

Matrix Spike Sample No.: 0308120004 

Customer: MSE / Jay Cornish 

Date Andy&& OX/20/2003 

SPIKE SAMPLE MS MS nr -L- _ _  ~ ~- 
*A LIMITS ADDED CONCENTRATION CONCENTRATION 

11.12 g8.0 70 - 130 Trlchlorodhene IO I1 2.32 
Tntrachlormthena 10 0 c 1 011 9.44 94 4 70 - 130 

h i r i r  Spikc Snrnplc Ne: 0308120004 

SPlKE MSD MSD 
ADDED CONCENTRATION % % QC LIMITS 

COMPOUND (w) lNC/L) REC. If RPD # RPD REC. 
11, I ,  I-Tricliloroetlimc l(1.0 10.08 100.8 7.6 20.0 70 - 130 

99.3 12 1 200 70 - 130 l’richloroethciie 10.0 12.25 
~eiraclrl~rrwt hmc 10 0 10.43 104.3 10.0 200 70 - 131) 

# Columit to he used lo Oag recoveiy and RPD vulues wiih an nsierisk 

* Vrrlirs outside of QC liimts C’RJ 
Revlen 



Water Volntile Dunlicate Reoort 

Merhod B260B I Project: 
I 

L3b Nnme: HKM Laboratories Customer: 
tub Code: moola 

Sample Nu: 0~081200oJ Date Anatyzed: 

V Tank 

MSE /Jay Cornish 

08RM003 
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Volatile Organic Compounds 
EPA Method 82608 

Date Reported: 09103/2003 
I E N 0 I N E E R I N a 1 

Laboratory Control Sampie 

Extraction Method: EPA 5030 
Date Analyzed: 08/20/2003 
Sample Matrix: Water 

Method 82608 

Client: MSEI TA Jay Cornish 
Project: V Tank 
Description: 082OLCS1 

I1 Conc. Added Conc. Found QC 
ICompound (Pgw (rgW %Rec. Range 
1.1.1 -Trichloroethane 10.0 9A9 94.9 70-130 

ITrichloroethene 10.0 10.12 101.2 70-130 
Tetrachlomethene 10.0 10.22 102.1 70-130 

1 Surrogate Report 
Conc. Added Conc. Found 

Compound (P91L) (W/L) %Rec. Range 
Dibromofluomrnethane 
1 .Z-Dichloroethane-d, 10.0 17.4 so-120 

4-Bromofluorobenzene 10.0 9.64 96.4 ao - 120 
Toluene-d, 10.0 10.09 t00.9 80 - 120 
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Volatile Organic Compounds 
€PA Method 82606 

Extraction Method: EPA 5035 
Sample Matrix: Water 
Date Reported: 09/02/2003 
Date Sampled: NIA 
Date Received: NIA 

Laboratory Reagent Blank 

Method 826OB Date Analyzed: 08120/2003 

Client: MSEl Jay Cornish 
Project: V Tank 
Lab Id.: 0820LR61 

II Result 
IC o m p 0 u n d CAS No. (PgW Qualifier 
1 ,1 ,1-Trichloroethane 156-542 < 1.0 U 
Trichloroelhene 79-01-6 < 1.0 U 
Tetrachlomethene 4 27-1 8-4 < 1.0 U 

Surrogate Report 
Conc. Added Conc. Found QC 

Compound ( !dL)  b g W  X Ret. Range 
Dibromofluoromethane 10.0 9.64 86.4 ao- 120 

Toluene-d, 10.0 10.80 108.0 80- 120 
1.2-Dichloroethane-d, 10.0 j0.40 104.0 80-120 

4-Brornofluorobenzene I 0.0 10.23 102.3 80- 120 

U - compound not detected 
J - compound detected, but concentration less than quantitation limit 

,/4-7J 
Review 
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Client: MSERA-V TANK COIS 
BIF: 010927 

Sample ID Collected Date Customer's Surnplr ID Chloride Oil-Crease 
( m m l  (mdL) 

030828Jo05 wt9R003 F-16HCI 49.0 
a3a8285m wzim3 F-21 CIH 670 
a?mmoo7 w1912003 OGS-H 8290 
OJ082&1008 08/19/2003 F15OGH lOB0 

030828JO09 OBRZIMo3 FZl-OGH 2740 

Review I. It' 
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Volatile Organic Compounds 
EPA Method 82606 

Trichlomethene 79-01-6 203 J 
Tetrachlotoethene 127-1 8-4 c 20.0 19.9 J 

Surrogate Report I 

Client: MSElTA - Jay Cornish 
Project: V Tank 

Extraction Method: EPA 5030 
Sample Matrix: Water 
Date Reported: 09/03/2003 
Date Sampled: 0811612003 
Date Received: 08/21/2003 
Date Analyzed: 08/29/2003 

Lab Id.: 030828J001 
Sample Id: FPODV 

Dilution: 2ox 
250uU5ml 

Quafifier (IdL) 1 lCompound CAS No. 
1,1,l-Trichloroethane 156-59-2 21 4 J 

Conc. Added Canc. Found QC 
(pg/L) (pg/L) X Rec. Range Compound 

Dibromofluoromethane ' 10.0 NA NC ao-120 
1,2-Dichloroethane-d, 10.0 NA NC 80-120 

10.0 NA NC 80-120 
4-~mmoflu~rabenzene 10.0 NA NC 80-720 
Toluene-da 

Note: -Sample run at 2Ox dilution; results corrected for dilution. 
- all values estimated, internal standards and surrogates 

accidentally omitted 

U - compound not detected 
J - compound detected, but concentration less than quantitation limit 
NA - surrogate not added 
NC - result not calculated 

fim 
Review 
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Volatile Organic Compounds 
EPA Method 82608 

Client: MSUTA - Jay Cornish 
Project: V Tank 

Extraction Method: EPA 5030 
Sample Matrix: Water 
Date Reported: 09/03/2003 
Oate Sampled: 0811 912003 
Date Received: 08/21/2003 
Date Analyzed: 08/29/2003 

Lab Id.: 0308285002 
Sample Id: F-16DV 

Dilution: 20x 
250utlSml 

Trichloroethene 
Tetrachloroethene 127-18-4 

Surrogate Report 
Conc. Added Conc. Found 

(PdL)  
Dibmmofluoromethane 10.0 9.28 92.8 go-  120 
1,2-Dichloroethane-d4 10.0 8.66 86.6 80-  120 
Toluene-d, 10.0 9.95 99.5 80- 120 
4-Bromofluorobenzene 10.0 9.48 94.8 m-  120 

Note: 

U - compound not detected 
J - compound detected, but concentration less than quantitation limit 

Sample run at 2Ox dilution; results corrected for dilution. 

4Pfd 
Review 

E-45 



Volatile Organic Compounds 
EPA Method 82608 

Client: MSElTA - Jay Cornish 
Project: V Tank 

Extraction Method: 
Sample Matrix: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 

Lab Id.: 
Sample Id: 

Dilution: 

EPA 5030 
Water 

09/03/2003 
08/21/2003 
08/21/2003 
08/29/2003 

0308285003 
F-16VH 

1 ox 

Result ~ 

ICompound CAS No. (PQ11) Qua I ifier 
1 ,t,l-Trichloroethane 156-592 < 10.0 2.84 J 
Trichloroethene 79-01-6 < 10.0 6.95 J 
Tetrachloroethene 127-1 8-4 c 10.0 2.70 J 

Surrogate Report 
Conc. Added Conc. Found QC 

Compound (vg/L) b d L )  % Rec. Range 
Oibromofluoromethane 10.0 9.51 95.1 80-120 
1,2-Dichloroethane-d, 10.0 9.19 91.9 ao-  720 

4-Bromofluorobenzene 10.0 9.56 95.6 ao-  120 
Toluene-dB 10.0 10.38 103.8 80-120 

Note: 

U - compound not detected 
J - compound detected, but concentration less than quantitation limit 

Sample run at l o x  dilution; results corrected for dilution. 

--&EL 
Review 
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1 ,Z-Dichloroethane-d, 10.0 9.66 96.6 8 0 -  120 
ToluenedB 10.0 10.33 103.3 80-  120 
4-Bromofluorobenzene 10.0 9.60 96.0 80-120 

Volatile Organic Compounds 
€PA Methad 82608 

Client: MSE/TA -Jay Cornish 
Project: V Tank 

Extraction Method: EPA 5030 
Sample Matrix: Water 
Date Reported: 09/03/2003 
Date Sampled: 08/21/2003 
Date Received: 08/21/2003 
Date Analyzed: 0812912003 

Lab fd.: 030828J004 
Sample Id: F-21 DV 

Dilution: 20x 
250uU5ml 

CAS No. (PQlL) Qualifier 1 
1,l ,t-Trichloroethane 156-59-2 67.0 
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00 

WATER VOLATILE MATRIX SPIKE I MATRRIX SPIKE DLJFLlCATE RECOVERY 

EPA METHOD 82608 

Lab Namc: IWulLnbonlories 
Lnlr Code: MTO010 

Matrix Spilic Samplu No.: 010522K017 

Project: V 'Tank 

Customcr: MSWA - Jay Cornish 

Dutc Anill)md: 08/29D003 

COMPOUND 

SPIKE SAMPLE MS 
ADDED CONCENTRATION CONCENTRATION 

(N!+) (PEW 

1.1 .l-Trichbroelhane 10.0 c 1.00 
Trichloroethene 10.0 1.00 
Tatnchbroelhene 10.0 1.00 

Matrii Spike Sample No.: 010522KO17 

8.68 
9.55 
9.12 

MS QC 
% LIMITS 

REC # REC. 

86.8 70 - 130 
95.5 70 - I30 
91.2 70 - 130 

COMPOUND 

SPIKE MSD MSD 
ADDED CONCENTRATION '/e % QC LIMITS 

( P d V  REC. # RPD # RPD BEC. 

I ,l,l-Trictiloroctliniie IU.0 9 65 96.5 
Tridiloroelhcne 10.0 10 06 100.6 
'Tsimctilora.thmc 10.0 Y.55 95.5 

U Column to be used lo flag recovery and RPD values wtth an askrisk 

* Vnlurs outside ofQC liiiiits 

106 20.0 70 - 130 
5.2 20.0 70 - 130 
4.6 20.0 70 - 130 

Page 1 d 1 



Water Volotile Duplicate Report 

Method 8260B 

Project: VTank 

Lsb %me: HilMLabatories Customer: MSETA -lay Cornish 
Lobcode: MTGQlG 

Sample No.: .030828J003 Date Analyred: 08R9QW3 

b --'I QC 

Trichbwlhsnr 0.70 0.68 2.8 Xl.Q 
TetrachlMotlhme 0.27 0.26 2.6 20.0 
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Volatile Organic Compounds 
EPA Method 82606 

Extraction Method: EPA 5035 
Sampte Matrix: Water 
Date Reported: 09105/2003 
Date Sampled: NIA 
Date Received: NIA 

Laboratory Reagent Blank 

Method 82608 Oate Analyzed: 08/29/2003 

Client: MSElTA Jay Cornish 
Project: V Tank 
Lab Id.: 0829LRB3 

Result 
CAS No. Qualifier 
156-59-2 

Trichloroethene 79-01 -6 
127-1 8-4 

Surrogate- Report 
Conc. Added Conc. Found QC 

ICornpound I P S W  ( d L )  WRec. Range 
Dibromofluorornethane 10.0 9.52 95.2 80-120 
1.2-Dichloroethane-d, 10.0 9.44 94.4 80-120 
Toluene-d, 10.0 10.38 103.8 80-120 
4-Bromofluorobenzene 10.0 9.97 99.7 8 0 -  120 

U - compound not detected 6FtJ 
J -compound detected, but concentration less than quantitation limit Review 
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Volatile Organic Compounds 
EPA Method 82608 

Date Reported: 09/05/2003 

F I Extraction Method: EPA 5030 
Date Analyzed: 08/29/2003 

Laboratory Control Sampfe Sample Matrix: Water 

Method 82608 

Client: MSUTA - Jay Cornish 
Praject: V Tank 
Description: 0829LCS2 

1 ,I ,1-Trichlomethane 
Trichloroethene TO.0 9.44 94.4 70- 1 30 
Tetrachloroethene 10.0 9.71 97,l 70-1 30 

Surrogate Report 
Conc. Added Conc. Found PC 

Compound (PgW (&L) %Rec. Range 
Dibromofluorornethane 10.0 9.40 94.0 80- 120 
1.2-Dichloroethane-d, 10.0 9.07 90.7 80- 120 
Toluene-d, 10.0 9.68 96.8 80-120 
4-Bromofluorobenzene 10.0 10.27 102.7 80-120 
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Figure F-2. Photog] -aph of san 

h. 

Figure F-3. Photograph of sample from test F-22 
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Grout Formulation B 

Grout Formulation E 

Figurc F-4. Photographs of Grout Formulation. 
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F 12A-B5 F9-E5 F9A-B 

Ring of standing H,O 

F 12A-B5 F9-E5 

Figure F-5. Photographs of grout samples for physical properties. 
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Figure F-6. Photograph of Tcdlar bag. 
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Appendix G 

Heat Balance 

G-I. HEAT BALANCE 

To determine the exothermicity of the chemical oxidation process and collect data to support T03, 
temperature data was collected during selected test runs. A heat balance was performed for each set of 
temperature data to estimate the heat of reaction. The results for each test are summarized in Table G-1-1 

Table G- 1 - 1. Mathcad heat loss calculation 

Inergy Loss from the 1000 ml reaction Flask 

Top of flask Area AI = 188 (in)’ 

Ts =( 165+460) R Top surface Temp 

Air Temperature 

HT coefficient 

Convection Loss 

qadiation Loss 

rota1 Top Half Loss 

Ta =(87+460).R 

Uo -30.- BTU 

(hr.R.ft’) 

Q =Uo.Al.(Ts ~ Ta) 

BTU Q = 3060- Q =  1.103 S 
hr min 

e =094  

Qr = 5570% 
hr min 
BTU Qr = 1330- 

Qtt = Q + Q r  

Qtt = 1840 0% 

m,n 

Bottom of flask Area A2 = 265( in)’ 

Tsb = ( 169+ 460) .R Bottom surface Temp 

Air Temperature 

HT coefficient 

Convection Loss 

Ladiation Loss 

Ta = (87+ 460) .R 

BTU UO ~3.0.- 
(br.R.fi2) 

Q = Uo .A2 .( Tsb ~ Ta) 

cal Q =  19010- 
hr min 

BTU Q = 4530- 

e =0.94 

Qr ~ 0 . 1 7 1 3  [ ~ (rfiyl ] ,e .A2,(  TSb ~ TA) 

cal Qr = 8340, 
br mu 

BTU Qr= 1990- 

Total Bottom Half Loss Qtb = Q + QI 

cal Qtb = 27350- 
min 

Total Flask Loss Qtf =Qt t+Qtb  

Qtf = 45750- cal 
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G-I . I  System Description 

The "F-series," bench-scale, cold tests were performed in a 1,000 mL reaction flask. The reaction 
flask has a heating jacket enclosing its bottom half through which silicone heating oil is pumped to attain 
the desired reaction temperature. 

The temperature of the flask contents was measured with a combination pH-temperature probe that 
is immersed in the liquid. Target temperatures for the reaction flask contents were 40°C and 80°C. The 
temperature of the flask contents would rise about 10°C during the course of a run, depending on the 
initial temperature. 

The contents of the flask were mixed with a curved blade half-moon-shaped stirrer; the stirring rate 
was typically between 375-450 rpm. 

Vapors exiting the reaction flask were cooled with a reflux condenser. Water at 5°C was used as 
the cooling medium. The water temperature rose during a typical run to between 6.5"C and 7.5"C. The 
concurrent, gas-to-liquid approach temperature at the top of the reflux condenser was about 7°C. The gas 
temperature approximated room temperature shortly downstream of the reflux condenser. 

During the course of the experiments, 50% hydrogen peroxide solution was injected through one of 
the necks of the reaction flask. Injection occurred at 5 mL/min for the first 10 min of each run and was 
then lowered to 2 mL/min until the desired quantity of peroxide was added. For most runs, a total of 
either 400 or 500 mL of peroxide was injected. Other runs had peroxide additions of 150 mL, 250 mL, 
and 600 mL. 

Upon injection of hydrogen peroxide, gas began exiting the flask at a rate depending on the run 
temperature. At 80°C target temperature, the gas rate was as high as 0.4 g/min; at 40"C, the rate was 
typically 0.02 g/min, or more than an order-of-magnitude less. 

G-I .2 Heat Balance Method 

In order for the contents of the reaction flask to stay at a steady temperature, heat generated by 
reaction, and heat added by the silicone oil, has to be lost through the reflux condenser and the glass 
surface of the flask, itself. The energy of the flask contents is also slightly affected by the enthalpy of the 
peroxide stream entering the flask, and the enthalpy of the vapor stream leaving it. 

The following defines the variables used in determining the heat balance: 

AHg: heat generated by reaction in the flask in calories per minute; 

AH0: enthalpy lost by the silicone oil as it is pumped through the flask; 

AHcw: enthalpy gained by the condenser water in calories per minute; 

AHp: enthalpy gained by the peroxide entering the flask; 

AHog: enthalpy of the gas leaving the reflux condenser; 

Qc: heat lost by the gas as is transits the reflux condenser; 
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Qtt: 

Qtc: 

Qbc: 

Qtr: 

Qbr: 

Ta: 

Toi: 

Tor: 

Tci: 

Tcr: 

Tt: 

Tb: 

Mo: 

Mc: 

Mp : 

Mog: 

Yog: 

cw:  

co :  

m H 2 0  

total heat lost by the flask through its surface. 

convective heat loss from the top-unjacketed-half of the flask: 

convective heat loss from the bottom-jacketed-half of the flask; 

radiative heat loss from the top of the flask; 

radiative heat loss from the bottom of the flask; 

ambient room temperature; 

silicone oil temperature from the oil heater; 

silicone oil return temperature; 

condenser water inlet temperature; 

condenser water return temperature; 

flask top half surface temperature; 

flask bottom half surface temperature. 

silicone oil flow rate; 

condenser water flow rate; 

peroxide flow rate; 

reflux exit gas flow rate; 

volume percent water vapor in the reflux exit gas; 

water specific heat; 

silicone oil specific heat; 

latent heat of water vaporization. 

The following equates the energy generated by reaction, and the energy transferred into the flask 
by the silicone oil and the hydrogen peroxide, to the energy lost by convection and radiation from the 
surface of the flask and by transport of vapor from the flask: 

AHg + AH0 + AHp = Qtt+ Qc + AHog 

The overall heat balance can be rewritten as, 

AHg=- AH0 - AHp + Qtt + Qc + AHog 
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The enthalpy change of the oil (AHo) is negative since the oil cools. The oil enthalpy change is 
calculated by 

AH0 = Mo Co (Tor-Toi). 

The enthalpy change of the condenser water (AHcw) is a positive number, since the water heats up. 
The condenser water enthalpy change is subtracted from the energy in the flask since it represents heat 
taken away from the flask, or, Qc = -AHcw. The heat taken away from the flask is due to cooling of the 
non-condensable gas formed by reaction and by condensing of the water vaporized into the gas stream. 
For the purpose of this analysis, it is assumed that the gas will be saturated by water vapor as it exits the 
reflux condenser at the temperature indicated at sample port “P2” of the glassware apparatus 
(Figure G-2-1). The amount of heat transferred to the condenser water is 

AHcw = Mc Cw (Tcr - Tci). 

The exit gas from the reflux condenser is cooled to the point of having near zero enthalpy; 
however, there is a certain fraction of water vapor that has evaporated into it. The energy leaving the flask 
due to water evaporation is accounted for by 

AHog = Yog Mog AHH20 / 3 1.3 g/gmol 

An average molecular weight of 3 1.3 has been estimated for the exit gas based on it consisting 
almost entirely of oxygen, with about 5% water vapor as its main constituents. 

The total heat loss through the glass surface of the flask is equal to the convective loss and 
radiative losses from the top of the flask, which are a hnction of the surface temperature of the glass; and 
the corresponding losses through the outer surface of the heating jacket, which are a hnction of the 
surface temperature of that portion of the flask, or 

Qtt = Qtc + Qtr+ Qbc + Qbr. 

Several approaches to estimating the heat loss from the flask were made. The method validation 
test that was run on 2 1 July included all components of the surrogate but no peroxide injection. Thus, any 
heat added to the system by the silicone oil had to be lost through the reflux condenser and glass surfaces 
of the flask. There should be no term for heat generation by reaction. 

The upper and lower glass surface areas of the flask were estimated, and convection and radiation 
equations written to attempt to correlate the losses. Mathcad was used to estimate the losses. The Mathcad 
calculations used the surface temperatures of the flask and the ambient air temperature to estimate the 
heat losses. The convective heat transfer coefficient was the only correlating variable. The results of the 
calculations for one case are shown in Table G-1-1. 

The heat loss equations were added the Excel spreadsheet used to reduce the run data. It was 
eventually found that a value of the convective coefficient of about 2.75 Btu/hr/ft2/’F provided a near fit 
to the data from the final few tests. 

On the 7th and 12th of August, hrther attempts to correlate the heat loss from the reaction flask 
were made. In these tests, 500 mL of water was placed in the flask and the silicone oil used to heat it. The 
water to the reflux condenser cooled any resulting vapor. 
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The data from the heat loss runs were correlated with a linear least squares program against both oil 
bath temperature (Toi) and oil bath temperature minus ambient temperature (Toi - Ta). Both correlated 
with an r = 0.99. 

The resulting correlations were, 

Qtt = 66.48 (Toi - Ta) - 41 1.25 cal/min, with T in “C. 

Qtt = 66.52 Toi - 2324.54 cal/min. 

At 100°C oil temperature and 25°C ambient temperature, the above correlations predict a heat loss 
of 4,330 and 4,570 cal/min, respectively. 

The heat losses from the correlations were used to find a heat transfer coefficient for Run F 16 that 
would match the heat losses from the glassware in the heat loss tests. The average heat transfer coefficient 
for F-16 was 2.74. 

G-I .3 Determination of Heat of Generation 

Before discussing the heat generation measured during the tests using the above equations, the 
maximum heat that could be generated with this reaction system must be estimated. Conceptually, the 
maximum heat capable of being generated is when all of the peroxide decomposes to oxygen and when 
all of the oil and organic solvents are “burned.” 

For peroxide decomposition, the overall reaction is 

H202 (1) + H20 + 1/2 0 2  

Since the heat of formation of peroxide is -45.16 kcal/gmol, and the heat of formation of water is 
-68.3 174 kcal/gmol, the heat of reaction for the decomposition is 

AH”, = -68.3 174 kcal/gmol - (-45.16 kcal/gmol) = - 23.2 kcal/gmol H202 

Per gram of peroxide 

AH”, = - 23.2 kcal/gmol H202 * 1,000 cal/kcal / 34 g/gmol = - 681 cal/g. 

During a typical run, 500 mL of 50% hydrogen peroxide was charged to the reaction flask. Since 
the specific gravity of the solution is about 1.2, about 300 g of peroxide is charged. 

The maximum heat that can be generated by 300 g of peroxide is 

AH”, = - 68 1 cal/g 300 g H202 = -204,000 cal. 

If a run generates gas for 6 hr and totally decomposes peroxide to oxygen, then the rate of heat 
generation could be 

AH”, = -204,000 cal/ (6 hr 60 min/hr) = - 568 cal/min 
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About 4 g of various oils was added to the reaction flask. For a typical hydraulic oil, the heat of 
combustion is about 46 kJ/g or about 11,000 calories per g (19,800 Btu/lb). The heat released by the 
combustion of this oil should be about 

AHoc = 4 g 11,000 cal/g = 44,000 cal. 

Over the course of 6 hr, oxidation of the oil should release about 44,000/6/60 = 122 cal/min 

Therefore, during the course of a typical V-tanks run, the heat released from the reactor should be 
somewhere between 122 and 568 cal/min, depending on the combination of oxidation of the oil and 
decomposition of the peroxide that occurs at the reaction conditions. The range of heat generation 
estimated above reflects the heat of reaction at room temperature; at reaction conditions, it should be 
somewhat less. 

The formal runs numbered F-20 (SO'C, 150 mL H202, 8 hr), F-16 (SO', 500 mL H202, 12 hr), F-21 (SO'C, 
250 mL H202, 8 hr) and F-13 (40°C, 400 mL H202, 12 hr) were the only ones in which the heat transfer 
data appeared to be valid. The pertinent run data and point values of calculated heat generation are listed 
in Table G- 1-2. 

Table G- 1-2. Heat generation data. 
Temperature Peroxide Rate Gas Rate Heat Generation 

Time "C mL/min g/min cal/minute 
Run F-20 (SO'C, 150 mL H202, 8 hr; start time 08: 15) 

08:50 
09:50 
10:50 
11:35 
12:40 
13:40 
14:53 

Run F-21 (SO'C, 
10:45 

08:38 89.6 2 
09:33 90.8 0 
10:32 85.3 0 
11:32 82.9 0 
13:56 83.8 0 

2 
2 
2 
0 
0 
0 
0 

Run F-16 (SO', 500 mL H202, 12 hr; start time 07:30) 
91.7 
91.9 
92.5 
93.4 
91.5 
90.1 
86.3 

0 mL H202, 8 LLr); start time 09:OO) 

Run F-13 (40°C, 400 mL H202, 12 hr; start time 08:30) 
90.7 2 

09:38 43.7 2 
10:32 44.3 2 
11:35 45.7 2 
12:35 47.2 0 
13:46 47.5 0 
14:35 46.8 0 
15:20 45.7 0 
16:40 45.1 0 
17:35 44.8 0 

0.396 
0.329 
0.078 
0.020 
0 

0.417 
0.408 
0.427 
0.423 
0.206 
0.1 
0.046 

0.402 

0 
0.023 
0.027 
0.028 
0.029 
0.026 
0.023 
0.021 
0.020 

-27 18 
-2453 
-1825 
-1568 
-2224 

-2129 
-2326 
-23 17 
-2568 
-2249 
-2520 
-2088 

-1701 

-3 122 
-3 107 
-1538 
- 1603 
-1515 
- 1600 
-2080 
-2080 
-1228 
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The 22 separate evaluations of the heat generated during Fenton’s oxidation as given in Table 1-2 
appear to have no pattern. Furthermore, they all are physically impossible, unless additional reactions are 
occurring that are not accounted for by oil oxidation or peroxide decomposition. Since all of the inorganic 
compounds in the charge are oxidized, there are probably no other reactions occurring that would account 
for the three to six times greater measured heat generation than should be possible. 

There are two possible reasons the calculated rate of heat generation is high. In the first case, the 
water and gas flow concurrently into the reflux condenser. Concurrent flow allows the temperatures of 
each stream to approach each other within a heat exchanger and reach a minimum difference where heat 
transfer effectively stops; this is called a “pinch’ point. 

Part way through the series of peroxide tests, the chilled water flow rate in the reflux condenser 
was lowered from about 2000 mL/min to about 1,000 mL/min. The exit temperature of the chilled water 
from the reflux condenser remained approximately the same during the subsequent tests; that is, about 
6.5 to 7.5”C. It can be concluded that the reflux condenser operation is pinched and thus the calculated 
amount of heat removed by it (water flow rate times heat capacity times temperature difference) is 
overestimated due to the effect of the water flow rate. Given the exit temperatures of the water from the 
condenser, the water flow rate would have to be reduced to about 200 mL/min for the calculated heat 
generation rate to be within the credible range of no more than about 600 cal/min. 

The other reason the heat generation rate would be high is that we have no certain data on the 
specific heat of the silicone oil used in the heating bath for the reaction flask. The vendor has never 
returned any of our inquiries for this number. We have assumed a heat capacity of 0.4 cal/g/”C for the oil, 
based on published data for similar oils. If the heat capacity is actually 0.55, the heat generation rate 
would fall into the reasonable band. 

Presently, we have no data that explains the heat generation from the oxidation reaction. If we can 
determine the heat capacity of the silicone oil, we may be able to recover some of the results. However, 
there would still be the uncertainty caused by the water exit temperature of the assumed “pinched” reflux 
condenser. Follow-on tests will utilize an oil with published data so that the heat balance results will be 
more reasonable. 

G-1.4 Revised Heat Generation Data 

In an attempt to salvage some information on heat generation from the test results, an alternative 
heat balance was calculated. Heat losses from the flask were estimated using the correlation developed 
from the results of the August 7th through 12th activities: 

Qtt = 66.48 (Toi - Ta) - 41 1.25 cal/min, with T in “C 

The heat supplied to the flask by the silicon oil remained the same, assuming a specific heat of 
0.4 calorie per gram per degree C. 

To estimate the heat lost through the gas exiting the reflux condenser, it was assumed that the gas 
in the flask was saturated at the temperature measured by the pH probe in the flask, and that the gas 
would be saturated at the temperature measured at the exit of the reflux condenser (location P 1). 

Given the assumptions above and the flow of gas measured by the bubble meter, the overall enthalpy 
change of the gas can be estimated. The calculation for this enthalpy change was added to the test run 
spreadsheet, as well as the correlated heat loss for each data point. The two heat-loss numbers were then 
used with those previously calculated to give a “revised accumulatiodgeneration” calculation. The 
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revised generation numbers were calculated in the spreadsheet for each time that heat generation data 
were collected. These estimates are summarized below. A calculation of the anticipated accuracy of the 
heat generation was estimated at f 60%, due almost entirely to the uncertainty of the heat capacity of the 
silicone oil. 

Heat Generation 
(Revised) Temperature Peroxide Rate Gas Rate 

Time "C mL/min g/min calorie/minute A@ (min.) 

Run F-20 (SOOC, 150 mL H202, 8 hr; start time 08: 15) 

08:38 89.6 2 0.396 -978 23 

09:33 90.8 0 0.329 -780 78 

10:32 85.3 0 0.078 +18 137 

11:32 82.9 0 0.020 +296 197 

13:56 83.8 0 0 +217 339 

The objective of this run was to determine the effect of minimal peroxide on DRE. Heat generation 
was minimal as indicated by the values for 23 and 78 minutes into the test (A@). While peroxide was 
being added, the heat generated was nearly 1,000 calories per minute. Heat generation then dropped off 
rapidly and heat had to be added to the flask to maintain temperature, as indicated by the positive 
generation numbers. 

Heat Generation 
(Revised) Temperature Peroxide Rate Gas Rate 

Time "C mL/min g/min calorie/minute A@ (min.) 

Run F-16 (SO", 500 mL H202, 12 hr; start time 07:30) 

08:50 91.7 2 0.417 -1 114 80 

09:50 91.9 2 0.408 -1 162 140 

10:50 92.5 2 0.427 -996 200 

11:35 93.4 0 0.423 -1 140 245 

12:40 91.5 0 0.206 -440 3 10 

13:40 90.1 0 0.1 -5 16 370 

14:53 86.3 0 0.046 +42 443 

This run represents the base case for high temperature oxidation. Peroxide decomposed as it was 
added, as indicated by the high gas-generation rate. The average generation rate was nearly 1,100 calorie 
per minute during peroxide injection. At the early part of the run, heat generation peaked, with gradual 
lessening as the average concentration of peroxide decreased. At the beginning of this series of tests, 
50-mL of peroxide are injected in 10 minutes. At the injection rate of 5 mL peroxide per minute, the 
maximum heat that could be generated is -3,410 calorie per minute. Since Fenton's reaction requires an 
initiation period to build up free radicals, the generation of reaction heat is not instantaneous. Therefore, 
heat generation rates early in the run of - 1,100 calories per minute are not unreasonable. However, as 
peroxide injection slows and decomposition continues to occur, the generation rate has to drop to the 
values anticipated by thermodynamics for the average during a test. Run F-16 (SOOC, 500 mL H202, 
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12 hr) shows the gradual drop-off of heat generation with the eventual need to add heat to maintain the 
flask temperature. 

Heat Generation 
(Revised) Temperature Peroxide Rate Gas Rate 

Time "C mL/min g/min calorie/minute A@ (min.) 

Run F-21 (SO", 250 mL H202, 8 hr; start time 09:OO) 

10:45 90.7 2 0.402 - 1023 75 

Only one measurement of heat generation was made during Run F-21 (SOOC, 250 mL H202, 8 hr). 
This measurement was made during the period when 2 mL peroxide per minute were being injected and 
again shows a tendency to be around -1,000 calorie per minute. 

Temperature Peroxide Rate Gas Rate Heat Generation 
Time "C ml/min andmin calorie/minute 

Run F-13 (40"C, 400 mL H202, 12 hr; start time 08:30) 

09:38 43.7 2 

10:32 44.3 2 

11:35 45.7 2 

12:35 47.2 0 

13:46 47.5 0 

14:35 46.8 0 

15:20 45.7 0 

16:40 45.1 0 

17:35 44.8 0 

0 

0.023 

0.027 

0.028 

0.029 

0.026 

0.023 

0.021 

0.020 

-20 1 

-154 

-2 1 

-5 

+lo4 

-17 

-40 

-269 

-34 

Run F-13 (40"C, 400 mL H202, 12 hr) was the only one in which 40°C heat-generation data was 
collected. The generation rate was well within that anticipated for a combination of peroxide 
decomposition and surrogate oxidation. The data also show a fluctuation that had been noticed in the 
earlier beaker tests-in those tests the temperature would rise from 40°C to near boiling, and then cool 
before repeating the cycle. In the case of the flask tests, the silicone oil in the jacket of the flask tends to 
hold the temperature within a narrow band since its temperature is controlled. Because there is an 
enormous amount of residual peroxide (approximately 35%) in the product from 40°C tests, there is a 
high potential for temperature excursions and run-away reactions to occur. 

The reflux-condenser-water flow rate was measured incorrectly during the following runs. 
Nevertheless, using the effluent gas assumption allows calculation of a revised heat generation rate. 
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Heat Generation 
(Revised) Temperature Peroxide Rate Gas Rate 

Time "C mL/min g/min calorie/minute A@ (min.) 

Run F-5 (500 ml hydrogen peroxide; start time 1O:OO) 

15:30 87 0 0.162 -764 330 

The one data point collected for the F-5 run shows a heat generation rate consistent with the F-13 
(40"C, 400 mL H202, 12 hr) run and within the anticipated error band. 

Heat Generation 
(Revised) Temperature Peroxide Rate Gas Rate 

Time "C mL/min g/min calorie/minute A@ (min.) 

Run F-8 ( 500 mL hydrogen peroxide; start time 09:45) 

10:30 87.6 2 0.477 -915 45 

13:25 89 2 0.478 -918 220 

15:25 85.9 0 0.016 +232 300 

The data collected for F-8 seems to corroborate the data from other 80°C tests; however, it appears 
that the generation of heat falls off more rapidly than in other 500 mL runs. There is nothing in the test 
conduct that indicates why this should be so. 

Heat Generation 
(Revised) Temperature Peroxide Rate Gas Rate 

Time "C mL/min g/min calorie/minute A@ (min.) 

Run F-9A (SOOC, 500 mL H202, 8 hr); start time 09:45) 

11:32 87.8 2 0.390 -255 107 

12:5 1 89.5 2 0.503 -659 186 

15:05 87.7 0 0.266 -415 218 

17:23 83.1 0 0 -295 356 

Test F-9A (80, 500 mL H202, 8 hr) is a replicate of Test F-8 (SOOC, 500 mL H202, 8 hr); a lower 
heat generation rate is apparent, but within the anticipated error. 

Temperature Peroxide Rate Gas Rate Heat Generation 
Time "C mL/min g/min calorie/minute 

Run F-9 (SOOC, 400 mL H202, 8 hr; start time 09:OO) 

08:40 79.5 0 0 +728 

The F-9 (SOOC, 400 mL H202, 8 hr) data point was taken before peroxide injection commenced. 
The value of +728 cal/min indicates the amount of heat needed to maintain flask temperature. 
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Heat Generation 
(Revised) Temperature Peroxide Rate Gas Rate 

Time "C mL/min g/min calorie/minute A@ (min.) 

Run F-10 (SOOC, 400 mL H202, 12 hr); start time 09:OO) 

09:39 92.3 2 0.454 -1236 39 

10:32 91.6 2 0.358 -827 92 

11:41 93 2 0.441 -447 161 

12:41 93.8 0 0.398 -364 22 1 

13:52 91.3 0 0.173 -246 292 

15:33 86.7 0 0.040 -142 403 

16:42 85.1 0 0.013 +159 472 

Run F-10 (SOOC, 400 mL H202, 12 hr) shows the high generation rate of Run F-16 (SOOC, 500 mL 
H202, 12 hr) with a gradual fall off. Since F-10 had 100 mL less peroxide injected than in F-16, lower 
period of higher heat generation for F- 16 will probably result. 

Heat Generation 
(Revised) Temperature Peroxide Rate Gas Rate 

Time "C mL/min g/min calorie/minute A@ (min.) 

Run F-12 (SOOC, 500 mL H202, 12 hr); start time 09:45) 

09:55 85.3 5 0.192 +233 10 

11:02 88.7 2 0.363 -73 1 77 

12:18 88.6 2 0.392 -885 153 

13:16 89.2 2 0.437 -728 21 1 

14: 17 89.6 0 0.008 +149 270 

15:40 87.5 0 0.181 -5 9 347 

19:lO 83.4 0 0.012 +3 84 557 

Run F-12 (SOOC, 500 mL H202, 12 hr) appears to somewhat contradict the previous high 
temperature runs. At 10 minutes into the run, heat is still being required to maintain temperature. Once 
gas begins to be generated, heat also begins to be generated. The generation rate of heat nears the higher 
values of the other 80°C runs. 

For the runs made with the initial temperature around 8O"C, the average heat generation rate 
measured was -450 calories per minute. A more realistic heat generation rate would be those when 
peroxide was being injected; these rates average -846 calories per minute for the data taken when 2 mL 
peroxide per minute was being injected. 

TO3 was to estimate the heat generation rate of the "reaction." For test runs that had an initial 
temperature of 8O"C, the exothermic heat generated averages about -850 calories per minute with a range 
of -340 to -1,350 calories per minute. As stated previously, since peroxide decomposition appears to be 
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the dominant contributor to heat generation at the high temperature, a value of more than about 
-600 calories per minute is suspect. However, a heat generation value as high as -3,400 calories per 
minute when 5 mL of peroxide per minute is being injected could occur, unless initiation lag time inhibits 
the generation of heat. 

The 40°C run shows much less heat generation. At 40"C, however, there appears to be a danger of 
thermal runaway due to the high concentration of residual hydrogen peroxide. Any hture tests at 40°C 
should use much lower peroxide injection quantities and be run until gas and heat generation ceases. 

The scale of the flask tests did not allow definitive estimation of heat generation, particularly due to 
the pinch condition that occurred in the reflux condenser. If a scaled-up test series is to occur, the design 
of the apparatus needs to anticipate data insufficiency and more carehlly attend to data collection. If a 
semi-batch scale-up is done, it still will be difficult to determine the heat of reaction and attribute the heat 
generation to a particular reaction condition, since the data collected represents an integral result. 
Differential reaction testing would have to be done to accurately determine the heat generation rate and 
attribute it to a suite of reactions occurring in the reaction system. 
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PROJECT DOCUMENT REVIEW RECORD 

DOCUMENT TITLE/DESCRIPTION: V-tank Cold Bench-scale Test Report 

DATE: 3-1-04 REVIEWER EPA 

ITEM SECTION PAC E 
NUMBER N U M B E R  N U M B E R  COMMENT RESOLUTlON 

GENERAL COMMENTS 

1 

2 

I 

It is not clear how much of the information gathered by these 
tests will be transferable to the proposed treatment technology 
involving ozone. These tests appear to indcate that he use of 
oxidants required that the surrogate be heated to 80’C since 
operations at 40’C had a high potential for runaway reactions. 
Also, the tests had limited success in removing BEHP. Is it 
anticipated that the use of ozone will have different results? Or, 
based on these tests, should the design of the treatment system 
include the ability to heat the V-tank waste and an alternate 
treatment process for BEHP be developed? 

Also, it was not encouraging to read (Sect. 3.1.7.3) that the 
“present data cannot be used to assess the potential for VOC 
destruction by Fenton’s reagent. Similarly no quantification of 
potential conversion of elemental mercury (volatile) to aqueous 
forms cannot be offered’ Has any more data arrived to resolve 
this issue that present data does not? 

We acknowledge that the Fenton’s work is not dnectly 
transferable to the ozone, sonication, electrolysis, UV system. 
The temperature issue no longer applies either. Current testing 
of ozone sonication will be performed with a solution at 15 C. 
This low temperature favors the cavitation process, which 
produces extremely high local temperatures and pressures. 

An advantage of the proposed treatment method is that 
sonication, electrolysis, and UV are pure energy, and ozone is a 
gas, so there is no volume increase from th~s  method no matter 
how long it is run. It can be applied continuously without 
adverse impact for as long as necessary to meet treatment goals. 
For th~s  reason we are confident it will meet BEHP goals. 
Adding aqueous reagents such as peroxide continue to increase 
volume and therefore requirements for process vessel and 
disposal capacity. 

This statement is more pessimistic than necessary. It is based on 
the fact that VOC vaporize, possibly before they are reacted. In 
addition, the data referred to do not indicate volatile mercury or 
no destruction of VOC. They are merely inconclusive in proving 
otherwise. We prefer destruction, but find vaporizatiodcapture 
to be an acceptable means for dealing with the VOC. If we 
achieve a satisfactory end state, it is not essential to know the 
fractions destroyed or captured. 

SPECIFIC COMMENTS 
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INEEL PROJECT DOCUMENT REVIEW RECORD 

DOCUMENT TITLE/DESCRIF'TION: Cold Bench Scale Final Test Report for Chemical OxidatiodStabilization of Surrogate V-tank Waste 

DATE: 2-17-04 REVIEWER IDEQ Technical Review Comments 

ITEM SECTION PAGE 
NUMBER N U M B E R  N U M B E R  COMMENT RESOLUTION 

GENERAL COMMENTS 

1 

2 

3 

4 

The inability to quantify what percentages of the CFTs were 
treated versus volatilized is dwussed many times throughout 
the document (e.g. Section 5.1, last paragraph, pg. 5-1). One 
way of addressing this lack of information would be to run a 
blank performed in exactly the same way as the 
oxidatiodreduction test without the addition of the 
oxidatiodreduction reagent. Bubbling a known volume of 
oxygen through the surrogate would take the place of the 
reagent, as was done with run MV (section 3.1.6.1, first 
paragraph, pg 3-10). A comparison of the DREs between a 
blank run and the oxidatiodreduction run could show how much 
of the VOC is being lost to volatilization due to mechanical 
mixing. Please address th~s  possibility. 

There is no thorough description of the mechanism for the 
oxidatiodreduction reaction. Please include a description of the 
basic mechanism, intermediates, and expecteddesired products. 
Include necessities for any catalysts used. 

There was no dwussion on whether the products of the reaction 
may also be considered hazardous. Please include if there is a 
possibility of such products being formed. 

Please discuss the implications on DREs upon scaling up. 

A test of this nature was performed. The low final VOC values 
indicate that these components can be effectively removed by air 
sparge. 

A thorough description of reaction mechanisms is beyond the 
scope of these tests. It is anticipated that the reaction will 
proceed in a sequential manner, with a series of intermedates. 
The desired end products are fully mineralized forms of carbon, 
hydrogen, and chlorine. From response 1 we know that volatile 
intermediates may evaporate before they react, in which case 
they would be captured on the GAC filter. 

This possibility cannot be ruled out. Any such intermediates 
would be subject to further reaction or volatilekapture. 

The tests were structured to provide the most general information 
possible. The stirred-tank nature of the process should lend itself 
to straightforward scale-up, at least as far as DRE is concerned. 
There may be engineering issues, such as heat transfer, that 
would require the expert skills of the MSE staff for scaling. 



INEEL PROJECT DOCUMENT REVIEW RECORD 

I DOCUMENT TITLE/DESCRIF’TION: Cold Bench Scale Final Test Report for Chemical OxidatiodStabilization of Surrogate V-tank Waste 

I DATE: 2-17-04 REVIEWER IDEQ Technical Review Comments 

ITEM SECTION PAC E 
NUMBER NUMBER NUMBER 

I SPECIFIC COMMENTS 

COMMENT 

Discuss the possibility of attempting to find an optimal 
temperature at which the quantity of volatilized VOC is minimal 
and destruction by oxidatiodreduction is maximal. 

Discuss if pressurizing the reaction vessel to increase the 
amount of time the oxidizing agent is in solution is a possibility. 

Discuss the reason for pH control and the possible implication 
on the reaction. 

Discuss the results of trials with and without the reflux 
condenser. 

Include a synopsis of research that has been done on 
oxidatiodreduction on this type of system. Include if it has 
been done on this scale, and on this type and concentration of 
waste, and the level of expectation that it should work based on 
the research. This request is only for research referenced in the 
preparation for k s  experiment. 

RESOLUTlON 

Tests at lower temperatures clearly demonstrated the risk of 
accumulating unreacted peroxide at low temperatures that 
became available to fuel a runaway reaction. The temperature 
selected avoided this risk, and for safety reasons we are reluctant 
to change it. 

Pressurizing the reactor would likely increase reaction 
effectiveness, but is not worth the tremendous increase in 
engineering effort to contain and regulate the pressure safely. 

The selected pH was identified as most favorable to reaction 
progress, and the runaway reaction issue mentioned in resolution 
5 is a risk for other Ph values as well as temperature. 

Because of the high temperatures involved, no tests were 
performed without the reflux condenser. 

Sodium persulfate was originally considered as an oxidant, but 
rejected in favor of Fenton’s reagent due to the tremendous mass 
that would be required, and the resulting sluny would be difficult 
to grout. Fenton’s was the next-most aggressive reagent 
available. 

2-8 Please discuss if the purpose of pH adjustment extends beyond 
controlling autocatalytic reactions (section 3.3, paragraph 5 ,  
pg 3-22), and if this will also be done on the large scale. 

Preventing autocatalytic reactions implies running at the most 
favorable pH for reaction progress, which is also desirable. This 
will be done in the full scale process. 



INEEL PROJECT DOCUMENT REVIEW RECORD 

I DOCUMENT TITLE/DESCRIF'TION: Cold Bench Scale Final Test Report for Chemical OxidatiodStabilization of Surrogate V-tank Waste 

I DATE: 2-17-04 REVIEWER IDEQ Technical Review Comments 

? 
0 

2 

3 

4 

5 

6 

SECTION 
NUMBER 

3.1.1 

3.1.3 

3.1.5 

3.1.5 

3.1.6.1 

3 -2 

3 -4 

3-10 

3-10 

3-12 

COMMENT 

The result showing that there was residual hydrogen peroxide in 
the shakedown test performed at 40 degC and none in the 
shakedown test performed at 80 de&, leads to the conclusion 
that there may be an intermediate temperature where there 
would be a smaller percentage of H202 degraded without 
reacting than at 80 de&. This comment is in connection with 
comment 5 of the General Comments. 

Please expand on the statement that destruction efficiencies 
mimic Henry's Law coefficients. 

Please address the possible fire hazard associated with th~s  
method of treatment, due to the high generation of oxygen. 

Due to the statement that 96-98% of the peroxide converts 
straight to oxygen at 80 de&, address the possibility of 
conducting the treatment at a lower temperature. 

It is stated in the first paragraph that titration results lead to the 
conclusion that the residual peroxide was below 2% by weight. 
In the second paragraph, as a result of a suspected continued 
reaction the concentration of residual peroxide was greater than 
35% by weight. Please clarify this apparent contra&ction. 

RESOLUTlON 

The desired reactions appear to occur concurrently with the 
breakdown of peroxide. Though optimization would be 
desirable, the limited number of tests we were able to run did not 
allow many intermediate test values. 

In general, more volatile components had higher DREs. This is 
probably due to vaporization, but the simpler, lighter molecules 
may react more easily. As noted above, this cannot be 
distinguished by the test results. 

This issue must be addressed in design. Limited fuel, lack of 
ignition sources, and saturated water vapor all serve to mitigate 
the fire hazard. 

See response to comment 2 

There is an error in the text. The high peroxide value is from 
40 C tests, not 80 C 
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PROJECT DOCUMENT REVIEW RECORD 

DOCUMENT TITLE/DESCRIF'TION: Cold Bench Scale Final Test Report for Chemical OxidatiodStabilization of Surrogate V-tank Waste 

DATE: 2-17-04 REVIEWER IDEQ Technical Review Comments 

7 

8 

9 

10 

SECTION 
NUMBER 

3.1.6.1 

3.1.7.1 

3.1.7.1 

3.2 

3-12 

3-12 

3-13 

3-15 

COMMENT 

As stated in the first paragraph that the 80 degC product had 3 
phases: an oil phase, an aqueous phase with the appearance of a 
cloudy brine, and a red solid phase. The second paragraph states 
that centrifugation &d not separate the product into three phases. 

4 Please describe the surrogate 
phases. 

b) Please discuss if further settling 
resulted in a clearer aqueous 
phase, and if it is suspected that 
the cloudiness is suspended solid 
or liquidaqueous phase 
contaminants. 

c) Please clarify if the 
centrifugation was conducted on 
a cooled product. 

Please state if the solid phase is a result of the autocatalytic 
reaction of Fe(OH)3 (Section 3.3, paragraph 5), if it was 
analyzed, and if there is reason to expect that there would be 
CFT in the solid phase. 

Remove the first or second paragraph, as they are exact repeats. 

Please address the likelihood that alcohols, carboxylic acids, and 
aldehydes will be formed instead of carbon &oxide. 

Please include a picture of the Tedlar bag setup. 

RESOLUTlON 

Definite phase separation was obtained for the 80 C tests. The 
product from the 40C tests would not separate. 

The surrogate contained the full inventory of organics in a 
separate phase. 

The centrifuged aqueous phase was nearly clear; there was no 
appearance of suspended solids. 

The centrifugation was conducted on a cooled product. 

The solid phase consisted of particulates added to simulate the 
sludge, and extra iron added as Fenton's catalyst. The destruction 
of the organic phase, the clarity of the aqueous phase, and the 
fine, silty nature of the settled solids lead us to suspect there were 
no CFT remaining in the solids. 

Will correct as noted. 

These are likely to be formed as intermedate reaction products. 

MSE will provide 
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DATE: 2-17-04 REVIEWER IDEQ Technical Review Comments 

COMMENT RESOLUTlON 

An actual gas generation rate, rather than an average rate based 
on total volume over total time, may lead to information about 
the degradation of peroxide to oxygen and the volatilization of 
VOCs with the increased temperatures and turbulence due to 
raised concentrations of peroxide in the reaction vessel. 
Collecting th~s  information in further tests of this type could 
lead to useful information. 

Actual gas generation rates were measured at frequent intervals 
during the tests, but only composite values were reported. 

11 3.2 3-15 

12 3.4 3 -24 Please provide a brief explanation of Eh. This is the electrochemical potential of the solution, measured in 
volts. 

13 3.4.1 3-25 This instrument analyzed for 0 2  and C02 separately. Clarify that the 02/C02 monitor used for C02 measurements 
was able to differentiate between 0 2  and C02 and that there 
weren't difference calculations that had to be made using other 
0 2  data. 

Beyond weighing the oiVgrease recovered as described in 
Section 3.1.7.2, third paragraph, page 3-13, was there any 
analysis conducted on the compounds in the oil/grease? Also 
discuss the possibility that the oil/grease could be removed upon 
settling and then reacted further, and if t h~s  would be an 
effective treatment option with respect to percentages of the 
CFT in this phase. 

14 3.4.1 3-25 No such analysis was conducted. 

15 3.4.3 3 -27 Discuss reasoning behind the reaction time, as most of the 
peroxide dissipates in the first two hours. 

There was a gradual decay in the generation of gas. The run plan 
called for runs of this duration, and the plan was followed. 

16 3.4.2-3.4.3 3 -27 We observe the same general correlation of gas generation and 
temperature increase. Since the preferred treatment method has 
changed, and we are busy with ozone tests, we prefer not to go 
back and re-analyze these data. 

It would be interesting to see a combination of these two figures, 
showing gas generation versus temperature to examine if there is 
a separate relationship between gas generation and temperature, 
as opposed to just gas generation and reaction time. Also, 
dividing the gas generation rate by the peroxide addition rate or 
something similar may reduce the dependence of the plotted gas 
generation rate on the products of peroxide deterioration. 


